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OPTION 14, B7D 


BUILT-IN SINGLE-PULSE OPERATION 


For the Model B7D Pulse Generator, add pushbutton switch (one shot) CMC 
Part No. 5140001. 


Add capacitor (qty 1), cer.disc, 0.01 uf, 500 v, CMC Part 
No. 4001103. 
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Sitta Cle SHOT SWITCH 
(FRONT PANEL) 


OPT 14/B7D 
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PULSE GENERATOR 


MODEL B7D 


GENERAL DESCRIPTION 


The model B7D is a compact, lightweight, gen- 
eral purpose pulse generator designed to meet 
the rigid requirements of a great number of re- 
search and test applications. Exacting de- 
sign criteria, an electron tube complement of a 
small number of tube types, and special duty cy- 
cle limiting circuitry to automatically protect 
the output tubes from life-shortening overloads 
insure long periods of reliable operation with a 
minimum of maintenance and repair problems, 


The model B7D simultaneously produces’ two 
trains of 50 volt pulsés (positive and negative 
polarity) having repetition rates from 20 cycles 
per second to 2 megacycles per second, pulse de- 
lays and widths to 10,000 microseconds, rise and 
fall times which are separately and independent- 
ly controllable at the front panel from 15 nano- 
seconds to approximately one (1) microsecond and 
a permissible duty factor of up to 30% at full 
amplitude. 


t 
OSCILLATOR OUTPUT ! ; 
| \ rove b as 15 — 0. 08-10, 000 11SEC. $e 
SYNG..PUESE OUT 
START PULSE (DELAY CIRCUIT) 


The model B7D generates these pulse trains in 
the following manner, (Refer to Fig. A for time 
relations of the various pulses.) 


The oscillator section creates a continuous 
train of timing pulses to establish the repeti- 
tion rate of the output pulse. These timing 
pulses are used to start delay circuitry to pro- 
duce what we shall call a start pulse. The 
start pulse occurs at the end of a time prede- 
termined by the pulse delay controls. The start 
pulse is used to form the leading edge of the 
output pulse and to start another delay circuit 
which produces a second pulse called the stop 
pulse, This stop pulse occurs at the end of a 
time predetermined by the setting of the pulse 
width controls and is used to form the trailing 
edge of the output pulse, A clamp tube, which 
is cut off at the time the start pulse occurs, 
and back on again when the stop pulse occurs, 
creates what is used as a fill-in pulse between 
the start and stop pulses, The basic output 
pulse is therefore created by turning the main 
pulse on with the start pulse, keeping it on 
with the fill-in pulse, and turning it off with 
the stop pulse, 


| 


MAIN PULSE OUT (POS.) 


MAIN PULSE OUT (NEG.) 


FIG. A 


TIMING DIAGRAM 


The pulse forming circuitry then amplifies 
the power of this pulse and presents it through 
suitable attenuation and polarity determining 
circuitry as the main output pulse, 


Supplementary circuitry furnishes a synchro- 
nizing pulse from the oscillator section for use 
in synchronizing additional instrumentation with 
the main output pulse of the generator, a means 
of triggering the’ generator from a external 
source so that it may be synchronized with other 
instruments, and a means of varying the rise and 
fall times of the output pulse for applications 
requiring a degraded pulse shape, 


Past experience has indicated confusion con- 
cerning the definition of some of the basic ter- 
minology used in reference to pulses, Figs 
shows these terms as defined by accepted IRE 
standard pulse terminology. When used in this 
manual, these terms are meant to be as defined 
by this standard, 


SPECIFICATIONS 


The following are the design specifications 
of the model B7D pulse generator, The instru- 
ment will, in most cases, exhibit properties 
which are superior to the specifications, 


OSCILLATOR REPETITION RATE 


The internal oscillator is continuously vari- 
able from 20 cycles per second to 2 megacycles 
per second in five ranges, 


20 cps - 200 cps 
200. cps - 2 ke 
2 ke - 20 ke 
20 ke - 200 ke 
200 ke - 2 mc 
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PERIOD (SEC. ) 


PALL OVERSHOOT (VOLTS) 
TIME 
(SEC. ) 
1.0 aS LX a 
09 = <5 3+|2a5/S aS ae ee Ne eee | 
DROOP 
(VOLTS ) 
PULSE 
AMPLITUDE 
(VOLTS ) 
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| PULSE ee 
(SEC. ) 
0.1 +-(=— 2 be eee 


UNDERSHOOT (VOLTS ) 4 


REPETITION RATE (PULSES/SEC.) = 1/PERIOD (SEC. /PULSE) 

DUTY FACTOR (%) = PULSE WIDTH (SEC. )/PERIOD (SEC. ) 100 
OVERSHOOT (%) = OVERSHOOT (VOLTS)/PULSE AMPLITUDE (VOLTS) 100 
UNDERSHOOT (%) = UNDERSHOOT (VOLTS)/PULSE AMPLITUDE (VOLTS) 100 
DROOP (%) = DROOP (VOLTS)/PULSE AMPLITUDE (VOLTS) 100 


FIG. B DEFINITIONS OF BASIC PULSE TERMINOLOGY 


PULSE DELAY 


Main pulse delay for both polarity outputs is 
continuously variable, with respect to the sync 
pulse out, from 0.0 microseconds to 10,000 mi- 
croseconds in five ranges, 


0.0 usec, - 1.0 usec, 
1.0 usec, - 10 usec. 
10 usec. = 100 usec, 
100 usec, - 1,000 usec, 
1,000 psec, - 10,000 usec, 


PULSE WIDTH 


Main pulse width for both polarity outputs is 
continuously variable from 0.05 microseconds to 
10,000 microseconds in five ranges. 


0.05 usec. - 1,0 usec, 
1.0 usec, - 10 usec, 
10 usec, = 100 usec, 
100 usec, - 1,000 usec. 
1,000 usec, - 10,000 usec, 


TRIGGER REQUIRED 


To trigger the unit from an external 
the following trigger pulse is required. 


source, 


AMPLITUDE 20V., minimum. 
REPETITION RATE 2mc, maximum. 
RISE TIME 1.0 psec. or less, 
POLARITY Positive or negative. 
NOTE: At lower repetition rates and/or faster 
rise times, the instrument triggers with 
a much lower amplitude pulse, The fast 
rise time quality of the sync. pulse out 


allows the model B7D to be triggered from 
the sync, pulse from another model B7D at 
all repetition rates. 


MAIN PULSE 


The following are the specifications of the 


main output pulses. (Both polarities) 


4MPLITUDE SOV., minimum, into a 502 load. 
POLARITY Positive and negative simultaneously 
CISE TIME 0.015 microseconds. 
FALL TIME 0,015 microseconds. 


Rise and/or fall times of either polarity 
pulse may be degraded separately and in- 
dependently without affecting the re- 
maining rise end fall times, 


NOTE: 


CVERSHOOT AND UNDERSHOOT 5%, maximum, except 
when pulse is attenu- 
ated more than 30db. 
with the 10db. step 
attenuator. 30%, max- 
imum, at 5Odb. down. 
DROOP: 

0-100 psec, wide pulse Negligible. 

100-1,000 psec, wide pulse 15%, maximum, 

1,000-10,000 psec. wide pulse 25%, maximum, 
DUTY FACTOR 30%, maximum, at full amplitude. 


Since the duty factor limiting circuitry 
is operated by the negative output pulse 
channel, it is important that the nega- 
tive output be terminated in an external 
load of 50 ohms at all times in order to 
properly protect the output tubes. 


PD TEs 


ATTENUATION 0 to 60db., continuously ee. 


OUTPUT IMPEDANCE Os 

DC LEVEL The DC level of either output pulse 
may be set to zero at any duty factor 
up to 30% by front panel control. 


SYNC PULSE OUT 


The following sync. pulse is available at a 
front panel connector. 


AMPLITUDE 10V., minimum, 

WIDTH 0.05 usec,, minimum. 

RISE TIME 0.03 usec., maximum. 

POLARITY Positive. 
MISCELLANEOUS SPECIFICATIONS 

The following are miscellaneous specifica- 


tions of the instrument. 


POWER REQUIRED 115V., 4.0 amps., 50-60 cps, 460 
watts. 
Forced air. 


TOlmXe Gms / 11 ka 60 5/8", 
58 lbs. 
70 lbs. 
One Instruction Manual. 


VENTILATION 
DIMENSIONS 

WEICHT, NET 

WEIGHT, SHIPPING 
ACCESSORIES INCLUDED 


OPERATING INSTRUCTIONS 


Refer to Fig. C for the location of all of 


the front panel controls described below, 


FREQUENCY RANGE SWITCH When operated in the in- 
ternal oscillator positions rotary switch S110 
switches timing capacitors C110 through C119 in 
the grid dircuits of V1l to determine the fre- 
quency range of the oscillator. In the external 
trigger position, the switch applies the exter- 
nal trigger pulse to the grid of the Schmitt 
trigger tube, Vl2. 


FINE FREQUENCY AND TRIGGER SENSITIVITY CONTROL 
Potentiometer Rll5 varies the voltage at the 
grid of V1l to determine the repetition rate of 
the oscillator on any of the frequency ranges. 
During periods of external trigger operation 
this potentiometer becomes the trigger sensitiv- 
ity control to determine the triggering level. 


EXTERNAL TRIGGER POLARITY SWITCH In the two ex- 
terna rigger positions, positive or negative, 
depending on the polarity of the input signal, 
the switch selects the positive pulse from the 
external trigger tube, V10A, and transfers it 
through S110 to the input of the Schmitt trig- 
ger tube, Vile. 


DELAY RANGE SWITCH Rotary switch S200 switches 
timing capacitors C20u through C20) in the grid 
to ground circuit of V20A to determine the range 
of pulse delay. 


FREQ. FINE WIDTH FINE FINE PULSE OFFSET 10 DB. 10 0B. 
FREQUIENCY WIOTH \ ATTENUATOR \ OUT — STEP 
a ATTEN.+ 
TRIGGER 
SENSITIVITY 
EXT. EXT. SYNC. PILOT ONTOFR ~ EUSE A DUNY, FALL RISE PULSE “- OFFSET “FALL RISE 
TRIGGER TRIGGER PULSE LIGHT SWITCH CYCLE TIME TIME = OUT+ TIME TIME 
POLARITY IN OUT LIMIT CONTROL— CONTROL- CONTROL+ CONTROL+ 
INDICATOR 
4 
FIG. C 


FINE DELAY CONTROL Potentiometer R208 varies 
the cathode to ground resistance of the pulse 
delay multivibrator, 


settings on all delay ranges, 


WIDTH RANGE SWITCH Rotary switch S300 switches 
timing capacitors C300 through C30) in the grid 
to ground circuit of V30A to determine the range. 
of pulse width. 


FINE WIDTH CONTROL- Potentiometer R308 varies 
the cathode to ground resistance of the pulse 
width multivibrator, affording continuous width 
settings on all width ranges. 


10db. STEP ATTENUATOR (NEG.) Rotary switch S800 
controls the amplitude of the negative output 
pulse in 10db. steps. 


10db. STEP ATTENUATOR (POS.) Rotary switch S801 
controls the amp ude of the positive output 
pulse in 10db. steps. 


FINE ATTENUATOR CONTROL Potentiometer R531 af- 
fords a continuously variable attenuation 
through each range of the 10db step attenuators. 


affording continuous delay 


RISE TIME CONTROL (NEG, PULSE) Potentiometer 
Rill varies the resistance in the control grids 
of the negative pulse output tubes, Vii5 and V6. 
Degradation of the negative pulse rise time is 
accomplished independently of the fall time and 


has no influence on rise or fall time of the 
positive pulse, 
RISE TIME CONTROL (POS. PULSE) Potentiometer 


R13 varies the resistance in the control grids 
of the positive pulse output tubes, V48 and V9. 
Degradation of the positive pulse rise time is 
accomplished independently of the. fall time and 


has no influence on rise or fall time of the 
negative pulse, 
FALL TIME CONTROL (NEG. PULSE) Potentiometer 


RU1O varies the resistance in the control grids 
of the negative pulse output tubes, V45 and V6. 


Degradation of the negative pulse fall time is 


accomplished independently of the rise time and 
has no influence on rise or fall time of the 
positive pulse, 

FALL TIME CONTROL (POS. PULSE) Potentiometer 


Ril> varies the resistance In the control grids 
of the positive pulse output tubes, V48 and V4.9. 
Degradation of the positive pulse fall. time is 
accomplished independently of the rise time and 
has no influence on rise or fall time of ths 
negative pulse, 


NOTE: Independent rise and fall time control is 
accomplished by use of solid state diodes 
in a back-to-back arrangement working in 
conjunction with a capacitsnce network, 


(See schematic) 


EXTERNAL TRIGGER IN J100 couples an external 
trigger through C100 to the control grid of the 
external trigger amplifier, V10A. 


SYNC. PULSE OUT 
pulse from the cathode of the sync. pulse 
ode follower, V1OB, 


J101 takes the synchronizing 
cath- 


PILOT LIGHT Lamp 1500 lights when 115V. AC, 
50-60 cps, single phase power is applied to the 
power transformer, T500. 


ON-OFF SWITCH Switch S500 applies power to the 
primary Winding of the power trensformer, T500. 


FUSE 5 ampere "“slo-blo” fuse F500 protects the 
pulse generator from overloads, 


DUTY CYCLE LIMITING INDICATOR Lamp 1530 lights 


when the 30% duty factor limitation is exceeded, 
This lamp, when lit, is a warning to the opera- 


tor that the amplitudes of the output pulses 
are being automatically reduced, 

NOTH: Since the duty factor limiting circuitry 
is operated by the negative output pulse 
channel, it is important that the nega- 
tive output be terminated in an external 
load of 50 ohms at all times in order to 
properly protect the output tubes, 


MAIN PULSE OUT (NEG.) 


Coaxial connector J102 
takes the negative main output pulse from the 
output of its 10db step attenuator, 

MAIN PULSE OUT (POS.) Coaxial connector J103 
takes the positive main output pulse from the 


output of its 10db step attenuator. 


DC OFFSET CONTROL (NEG. ) Potentiometer R858 
varies the grid voltage of V55 to enable setting 
the DC level of the negative pulse to zero at 
all duty factors up to 30%, 


DC OFFSET CONTROL ( POS.) Potentiometer R862 
Varies the gr voltage of V56 to enable setting 
the DC level of the positive pulse to zero at 
all duty factors up to 30%. 


DUTY CYCLE LIMIT ADJUST (Rear Panel Adjustment) 
Potentiometer R602 sets the operating level of 
& variable voltage regulator section in the 
power supply. The setting of this adjustment 
determines the point at which the Duty Cycle 
Limit Indicator Light, I530 will glow and the 
point at which the amplitude of the output pulse 
begins to be reduced automatically in order to 
protect the output tubes. 


PRELIMIN. 


VENTILATION The model B7D pulse generator is 
cooled by rorced air. It is imperative that 
both ends of the instrument be kept free of ob- 
structions at all times in order to insure ade- 


quate air flow, 


It is inadvisable to operate the instrument 
sor appreciable lengths of time with the dust 
covers removed, These covers not only help to 
keep the instrument free from dust and other 
foreign matter, but also properly direct the 
flow of air through the instrument, Therefore, 
if the end covers are removed and the instrument 
mounted in a rack, the dust cover sections must 
be replaced before rack mounting, 


DUTY FACTOR LIMITATION The dissipation limita- 

ons of the 5 power amplifier tubes limit 
the duty factor of the model B7D pulse generator 
to 30%, 1.e., at full pulse amplitude, the pulse 
width must never equal greater than 30% of the 
pulse to pulse spacing. Operation up to approx- 
imately 70% duty factor is possible with reduced 
pulse amplitude, 


The 30% duty factor limitation is 
cally controlled in the model B7D. 
duty factor limitation be exceeded, 
B7D automatically reduces the amplitude of the 
outputs to such a level that the ratings of 
the output tubes are not exceeded, When the du- 
ty cycle limiter is in operation, the duty cycle 
lamp on the front panel lights, warning the op- 
erator of the reduced pulse amplitude condition. 


automati- 
Should the 
the model 


FIRST TIME OPERATION The following procedure is 


recommended for putting the instrument into op- 
eration for the first time, 
1. Turn the power switch to “OFF” and con- 


nect the line cord to a source of 115V., 
50-60 cps power, 


2. Set the instrument controls as follows: 


a. Frequency Range 200 ke 
b. Frequency 100 ke 
c. Delay Range 1 usec. 
d. Delay O usec. 
e. Width Range 10 psec, 
f, Width 1 usec, 
g. 10db Step Attenuators O db. 
h, Fine Attenuators O db. 
i, Rise Time Controls clockwise 
j. Fall Time Controls clockwise 


3. Connect an oscilloscope as follows: 


a, Sweep 1 psec./cm 

b. Vertical Deflection 20 V./cm 

c. Trigger External from the sync. 
out connector on _ the 
model B7D front panel. 


lk. Connect a ground strap from one of the 
model B7D ground binding posts to a 
ground binding post on the oscilloscope. 


5. Connect a 502 resistive load between a 
pulse out connector and ground. The out- 
put impedance of the model B7D is 502 and 
it is imperative that it be properly ter- 
minated if the true output waveform is to 
be observed, 


6. Connect the input probe of the oscillo- 
scope across the 502 external load. ye 


the true waveform of the output pulse is 
to be observed, it is imperative that the 
oscilloscope input probe be properly com- 
pensated for viewing step function wave- 
forms by adjusting the compensating capa- 
citor in the probe itself and that the 
probe ground strap be connected to the 
instrument ground, 

7. Turn the model B7D power switch to “on 
and allow approximately one (1) minute 
for the instrument to reach operating 
temperature, Adjust the trigger sensi- 
tivity of the oscilloscope for a stable 
trace. The model B7D controls may now be 
set to any desired values within the 30% 
duty factor limitation, 


MAINTENANCE INSTRUCTIONS 


DANGER 


The power supplies in this instrument operate 
at voltages which are dangerous to personnel, 
Extreme caution must be exercised at all times. 
Repair or maintenance work should never be at- 
tempted unless competent personnel, thoroughly 
trained in the accepted methods of artificial 
rescivetion, are in attendance. 


-_DANGER 


The following maintenance Suggestions are de- 
Signed to aid the maintenance technician in 
scheduling regular preventative as well as cor- 
rective maintenance routines, It is important 
that maintenance routines be performed regularly 
to obtain maximum life and usefullness from the 
instrument. 
FAN MOTOR 
periodically. 
oil and apply 
months, 


The fen motor bearings require oil 
Use a good grade of light machine 
only a drop or two every six 


CLEANING THE INSTRUMENT At regular intervals, 
any dust that has settled on the interior of the 
instrument should be removed by means of dry 
compressed air, AVOID high velocity air streams 
which might injure the instrument or disturb ad- 
justments, Persistent dirt may be removed with 
a lint-free cloth and, if necessary, carbon tet- 
rachloride, 


Under normal conditions, the 
contacts of the rotary switches should not re- 
ouire special attention. In case they become 
tarnished, the contacts should be cleaned by ro- 
tating the switch several times, 


silver plated 


INSPECTION A visual inspection for loose or 
broken wiring, loose hardware, and discolored or 
deformed components is desirable while the in- 
strument is being cleaned. 


SWITCHES Turn the rotary switches while observ- 
ing the contacts to check contact centering in 
each index position, Improperly centered con- 
tacts may be due to the switch becoming warped 
or twisted, AVOID pressure on the contacts as 
they are easily damaged. 
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CAPACITORS AND RESISTORS Inspect the electroly- 
tic capacitors for leakage of electrolyte. Re- 
place if necessary. The wax coating of the pa- 
ver tubular capacitors may drip if the instru- 
ment has been overheated by operation in a re- 
stricted space, This condition usually does not 
indicate replacement. 


Composition resistors should be checked for 
serious discoloration which would indicate ex- 
cessive dissipation and, therefore, faulty oper- 
ation. A moderate amount of discoloration is 
normal, 


RACK MOUNTING The model B7D, as purchased, is 
@ portable instrument. It may, however, be 
mounted in a rack with other instrumentation by 
removing the louvered end panels. To remove the 
end panels, first remove both sections of the 
dust cover. The six sheet metal screws whick 
hold each louvered end panel to the inner ené 
panels are now accessible. Remove these screws 
and the two screws which hold each end panel to 
the front panel. Replace both dust covers. on 
the instrument and it is ready for rack mount- 
ing. The dust covers must be put back on the 
instrument before rack mounting as they not only 
serve to keep dust and other foreign matter out 
of the instrument, but also help to properly di- 
rect the flow of cooling air through the instru- 
ment, 

CALIBRATION The model B7D contains several con- 
trc's for the purposes of calibration, pulse 
shape adjustment, etc. These controls are pre- 
set at the factory and should not require read- 
justment except due to component aging or when 
electron tubes sre replaced. 

When readjustment of these controls becomes 
necessary, the instrument should be allowed to 
operate for one hour prior to adjustment in or- 
cer that all components may reach their normal 
operating temperatures and the instrument has 
reached maximum stability. 

The calibration and checkout chart shown on 
the following page is patterned after the check- 
out procedure used at the factory. The chart is 
intended as a calibration aid only and presup- 
poses that the instrument is in proper working 
order, except for calibration. It should be 
noted that there is some interaction between 
many of the controls, Therefore, it is recom- 
mended that the complete calibration and check 
vrocedure, working from top to bottom of the 
chart, be performed at one time on a periodic 
basis rather than spot adjustments to one cir- 
cuit which could conceivably have adverse effect 
on another, Note that an asterisk (#) in any 
one column indicates that it does not matter 
which position that control is in for that par- 
ticular check. Epis 

All of the controls used for calibration and 
adjustment are called out by schematic symbol 
number on the chassis or circuit board on which 
they are located, with the following exceptions: 


C118 is mounted on the repetition rate switch 
C20, is mounted on the delay switch 
C30 1s mounted on the width switch 


R602 is adjustable through the access hole at 
the rear of the instrument, 
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TROUBLE SHOOTING It is of extreme importance 
that the operation, theory, and physical loca- 
tion of components be thoroughly understood be- 
fore any repair of the instrument is undertaken. 
A careful study of the circuit descriptions and 
the schematic diagram will, in most instsnces, 
indicate the cause for a particular difficulty 
in a much shorter time than will a blind point 
to point check of the entire instrument, rteas 
also suggested that whenever an operational dif- 
ficulty is encountered, a recheck of the setting 
and adjustment of the operational controls will 
often times reveal that a control has been inad- 
vertantly set in the wrong position and that 
this is the cause of the difficulty. 


ELECTRON TUBE FAILURE A major cause of equip- 
ment failure s weak or inoperative electron 
tubes, When a system failure has been traced to 
a particular circuit, it will be found expedient 
to test the electron tubes in that circuit, re- 
placing all weak or inoperative ones, before a 
more detailed examination of the circuit is un- 
dertaken. A HICKOCK #539A Tube Checker has been 
found very satisfactory in detecting electron 
tubes with low transconductance. 


ISOLATION OF THE DEFECTIVE CIRCUIT The follow- 
ing trouble shooting procedure is designed to 


isolate the trouble to one particular circuit. 


Complete failure of the instrument to operate 
indicates a power source difficulty. Check the 
source of power and make certain that the power 
cord plug is firmly in place, Check the fuse on 
the instrument front panel. A blown fuse indi- 
cates an overload condition within the instru- 
ment. Blown fuses should not be indiscriminately 
replaced without first ascertaining the cause of 
overload, as further damage is likely to result. 


If power is applied to the instrument but it 
still fails to operate, a check should be made 
of the power supply voltages. For this and sub- 
sequent checks, it will be necessary to remove 
the dust covers from the instrument. 


It will be necessary to use a synchroscope 
for further checks, It is important that a syn- 
chroscope with a wide band-pass be used as it is 
impossible to observe many of the fast rise 
times and narrow pulse widths on an inferior 
synchroscope, The Tektronix models 517, 51, 
543, or 545 have been found satisfactory in ob- 
serving the waveforms present in the. instrument. 


If the instrument has no output pulse, check 
for a syne. pulse at the sync. out jack on the 
instrument front panel, If there is no _ syne. 
pulse, the trouble is in the oscillator section 
of the instrument. If, however, a sync. pulse 
is present, synchronize a synchroscope with this 
pulse and proceed as follows. 


Check for a pulse at the input of the attenu- 
ator switch, S800. A pulse here isolates the 
trouble to the switch or its components. Lfno 
pulse or a deformed pulse is present, check for 
a pulse at pins 3 and 6 of VO. ™r a normal 
pulse is present at this point, the faulty cir- 
cuitry is in the output section, 


If no pulse is present at the cathodes of 
V0, the trouble will probably be found in the 
delay multivibrator or blocking oscillator. If, 
however, a deformed pulse is present, a study of 
its shape will be helpful in quickly finding its 
cause, 


If the deformed pulse shows a very slow rise, 
time and normal fall time, the start pulse is. 
missing. Check the start pulse channel. if; 
there are very narrow pulses where the leading 
and trailing edges of the output pulse would 
normally be, the clamp circuit is inoperative. 
If the pulse rises normally and then immediately 
starts to decay slowly toward zero, the trouble 
lies in the clamp circuit or the width multivi- 
brator circuit. Finally, if the pulse is normal 
except for a slow fall time, check the _ stop 
pulse channel for faulty operation. 


In checking each subsection, it is advisable 
to start by looking for an output pulse from the 
section and then work back toward the start of 
the section. Thus, whenever a normal pulse is 
found, the trouble is isolated to the stage 
which immediately follows it, 


CIRCUIT DESCRIPTION. 


OSCILLATOR SECTION The oscillator section con- 
sists of the external trigger amplifier, V10A; 


the free-running multivibrator, Valais the 
Schmitt trigger, V12; the repetition rate 
blocking oscillator, V13; and the Sync. pulse 


cathode follower, V1OB. ViO, Vill,, Vid, andivas 
are type 6DJ8 dual triode electron tubes. 


The repetition rate of the free-running mul- 
tivibrator is determined by the action of two 
front panel controls, The range of the oscilla- 
tor is determined by the selection of timing ca- 
pacitors C110 through C119, in the grid circuits 
of Vll, by the oscillator range switch, S110. 
Fine. repetition rate control of the multivibra- 
tor, through any range, is determined by varying 
the fine frequency potentiometer, R115, which 
varies the voltage to this grid circuit. 


The limits of repetition rate for each range 
are set with the two calibration potentiometers, 
2111 and R116, which establish the range through 
which this voltage may vary. 


The output, taken from the plate of the mul- 
tivibrator triggers the Schmitt trigger circuit. 


The Schmitt trigger circuit shapes the pulse, 
and sends it to the repetition rate blocking 
oscillator. 


The repetition rate blocking oscillator again 


shapes the pulse, The basic repetition rate 
timing pulse is taken from the cathode of this 
‘blocking oscillator and is used to trigger the 


delay multivibrator, 


The external trigger amplifier provides a 
means of triggering the instruucnt from an ex- 
ternal source. The external trigger polarity 
switch, in either the positive or negative posi- 
tion, depending on the polarity of the input 
Signal, couples the positive pulse from VI1OA 
through the repetition rate range switch, $8110, 
to the input grid of the Schmitt trigger. Po- 
tentiometer R115 now becomes a trigger sensiti- 
vity control to set the triggering level. Tt 

, Should be noted that the repetition rate switch, 

'S110, must be placed in the external trigger 
position in order to trigger the model B7D from 
an external source, 


of 
also 
to the 


The timing pulse taken from the cathode 
the repetition rate blocking oscillator is 
coupled through a 0.2 usec. delay line 
grid of the syne. pulse cathode follower, The 
pulse taken from the cathode is brought to the 
instrument front panel to be used as a synchro- 
nizing pulse for use with other instrumentation. 
Due to the fact that the sync. pulse occurs ap- 
proximately 0.2 usec. after the pulse which 
triggers the pulse delay circuit, we are able to 
overcome the inherent delay of the remaining 
circuitry and can thus produce output pulses 
which are not delayed in time with respect to 
the sync. pulse, 


DELAY SECTION The delay section consists of the 
delay multivibrator, V20, and the delay blocking 
oscillator, V2l. V20 is a type 6DJ8 dual triode 
electron tube and V21 is a type 6BQ7A dual tri- 
ode electron tube, 


The monostable multivibrator, V20, is trig- 
gered from its stable state to its quasi-stable 
state by positive pulses from the oscillator 


section which are coupled into the grid of V20B 
and the plate of V20A through diode CR201. The 
length of time which the multivibrator remains 
in this quasi-stable state, determined by the 
timing capacitor in the grid circuit of V20A and 
the cethode to ground resistance of V20, is the 
delay time of the circuit. Thus, this circuit 
determines the time between the oscillator sec- 
tion timing pulse and the start of the main 
pulse, 


The range of delay is determined by the se- 
lection of timing capacitors C200 through C20) 
by the delay range switch, S200. Fine delay 
control throughout any range is determined by 
varying the cathode to ground resistance with 
the fine delay potentiometer, R208, 


R200 sets the voltage to which the grid cir- 
cuit is returned, thus providing calibration for 
the various ranges. 


A pulse, created by the return of the multi- 
vibrator to its stable state after this prede- 
termined delay, is coupled from the plate of 
V20B to trigger the delay. blocking oscillator, 
Wie aes 

The pulse taken from the cathode of the 
blocking oscillator is known as the "start 
pulse", This start pulse goes to the amplifiers 
in the start channel and to the width section 


where it is used to trigger the width multivi- 


brator. 


WIDTH SECTION The pulse width section consists 
of the width multivibrator, V30. V30 is a type 
6DJ8 dual triode electron tube. 


The monostable multivibrator, 
sered from its stable state to its quasi-stnrble 
State by positive pulses from the delay ssctic: 
which are coupled into the grid of V30B and tue 
plate of V30A through diode CR301. The length 
of time which the multivibrator remains in this 
aquasi-stable state, determined by the timing ca- 
pacitor in the grid circuit of V30A and the 
cathode to ground resistance of V30, is the 
delay time of this circuit. Thus, this circuit 
determines the time between the delay section 
output pulse which starts the main pulse and the 
width section output pulse which stops the main 
pulse, 


V30, is trig- 


The range of pulse width, is determined by 
the selection of timing capacitors C300 througk 
C30, by the width range switch, S300. Fine 
width control throughout any range is determined 
by varying the cathode to ground resistance with 
the fine width potentiometer, R308. 


R300 sets the voltage to which the grid cir- 
cuit is returned, thus providing calibration for 
the various ranges. 


Two outputs are taken from the width multivi- 
>rator., The first is the waveform taken fron 
the plate circuit of V30B. This waveform is a 
negative going pulse equal in time duration to 
the delay time of the width multivibrator, It 
is coupled through C310 to the grid of the clamp 
tube, V35B. The second output, a pulse created 
by the return of the multivibrator to its stable 
state after the predetermined delay, is known es 
the “stop pulse", This stop pulse is coupled 
into the amplifiers in the stop channel, 


START PULSE CHANNEL The start pulse channel 
consists of three pulse shaping amplifier stages 
and the leading edge forming tube. V25 and V26 
are type 7119 dual triode electron tubes, Ve7 
is a type 6BC7A dual triode electron tube. 


.The start channel receives the positive start 
pulse from the delay section through a 0.02 mi- 
erosecond delay line, DL210. This delay line 
deleys the start pulse without delaying the stop 
pulse, thus allowing a minimum output pulses 
width of 0.05 microseconds, This pulse goes 
through three pulse transformer coupled ampli- 
fier stages; V25A, V25B, and Ve6é. Pulse trans- 
former T260 couples the amplified pulse into tls 
grids of the leading edge forming tube, Ve". 
This tube drives the output pulse cathode fol- 
lower, in the pulse forming section, to form the 
leading edge of the output pulse. 


STOP PULSE CHANNEL The stop pulse channel con- 
sists of three pulse .shaping amplifier stages 
and the trailing edge forming tube. V35A is 
of e type 6BO7A dual triode electron tube. Vise 
and V37 are type 7119 dual triode electron 
tubes, 


The stop channel receives the positive stop 
pulse from the width section. Et is) ssent 
through three stages of transformer coupled am- 
plification; V35A, V36A, and V36B, into the 
grids of the trailing edge forming tube, V37. 
This tube drives the output pulse cathode fol- 
lower, in the pulse forming section, to form the 
trailing edge of the output pulse. 


OUTPUT SECTION The output section consists of 


a clamp tube, V35B, the pulse forming cathode 
follower, V0; two pairs of power amplifier 


tubes, V45 and V6 for negative pulse amplifica- 
tion and V48 and Vl9 for positive pulse amplifi- 
cation, In the negative pulse channel VlL7A acts 
as the grid restoration diode and Vl7B as_ the 
screen grid. disconnect diode. Similarly, in the 
positive pulse channel V5l\A acts as the grid 
restoration diode and V5l\B as the screen grid 
disconnect diode. Electron tube V35B is 4 of a 
type 6BQ7A dual triode, Vli0 is a type 7119 dual 
triode, Vi5, Vy6é, Vu8, and Vlu9 are type 6DQ5 
power pentodes, and Vl7 ‘and V5l are type 6DJ8 
dual triodes, 


The clamp tube receives its input from _ the 
Plate circuit of V30B in the pulse width sec- 
tion, During the period between output pulses, 
it conducts fully, holding the output at the 
zero level. Between the start and stop pulses 
it is completely cut off by the signal from the 
width multivibrator and holds the output pulse 
at full amplitude. 


The grids of the pulse forming cathode fol- 
lower are driven positive by the leading edge 
forming tube, held there by the clamp tube, and 
driven back to their original level by the 
trailing edge forming tube, From the cathodes 
of this tube, we take the fully shaped output 
pulse, This pulse is coupled through the rise 
time control circuitry to the control grids of 
the power amplifiers. 


One pair of power amplifiers, Vi8 and Vvh9, 
connected in parallel, acts as a cathode follow- 
er for a positive pulse out while a_ second pair 
of power amplifiers, Vi5 and Vl6 act as an in- 
verting amplifier for a negative pulse out. The 
positive pulse out is delivered to a step atten- 
uator which permits control of its output ampli- 
tude via S801. Similarly, the negative pulse 
out is delivered to a step attenuator which per- 
mits control of its output amplitude via S800, 


Triode V47A, connected as a diode, provides 
restoration at the control grids of the negative 
pulse output tubes, The restoration level is 
adjusted by potentiometer R73. Viu7B, as con- 
nected, acts as the screen grid disconnect for 
the negative pulse output amplifiers, 


Similarly, in the positive channel, triode 
VSUA, connected as a diode, provides restoration 
at the control grids of the positive pulse out- 
put tubes, The restoration level is adjusted 
by potentiometer R479. V5)B, as connected, acts 
as the screen grid disconnect for the positive 
pulse output amplifiers, 


10 


Finally, the negative and positive output 
pulses are sent to their respective step attenu- 
ators, S800 and S801, each consisting of five 
10db. constant impedance T-sections, and to the 
pulse output jacks, J102 and J103 which are lo- 
cated on the instrument front panel. 


POWER SUPPLY SECTION The power supply section 


contains the power trensformer, T1500; V50, a 
type OA2 voltage regulator tube; V51, a type 
6AS7GA dual triode electron tube; V52, a type 


12AX7 dual triode electron tube; V53, a type 6U8 
triode-pentode electron tube, and their associa- 
ted circuitry which includes two controls for 
varying the amplitude of the output pulse, 

The power supply section furnishes five un- 
recut anes DC voltages (+250V., -lV., -8V., 
-10V., and -2)V.), three regulated voltages 
(+150V., -150V., and a positive variable volt- 
age), and two sets of voltages for use in the 
output amplifiers, For the positive output 
pulse amplifier it furnishes +150V. and -150V. 
and for the negative output pulse amplifier it 
furnishes -150V. and -300V. It also furnishes 
filament power for 911 of the electron tuber ‘in 
the unit. 

The +150V. supply is regulated by the action 
of VS1A and V52A, The -150V. supply is regula- 
ae by the action of the voltage regulator tube, 
v50. 

The positive variable voltage, used in two 
Places; as plate supply for the last stage of 
start pulse amplification and as plate supply 
for the clamp tube; furnishes a means of vary- 
ing the amplitude of the output pulse. This 
supply is reguiated by the action of V51B and 
V52B. Its reference, however, is set by V53B. 

This reference may be varied in two ways. 


First, it may be varied by vaying the fine at- 
tenuator, R531. Secondly, it may be varied by 
the action of the duty cycle limiting controi 


consisting of the circuitry of T600 and V53A. 


Transformer T600 senses the ripple voltage in 
the -150V. leg of the negative output pulse am- 
plifier power supply. This ripple voltage in- 
creases as the output amplifier draws more cur- 
rent. The bias on the control grid of V53A is 
set at such a level by potentiometer R602 that 
the ripple voltage will take control of the tube 
at the point where the power amplifiers are 
drawing rated current and change the reference 
to lower the variable supply voltage. Thus, the 
output tubes are never allowed to exceed their 
dissipation ratings even if the duty factor li- 
mitation is inadvertantly exceeded, At the time 
the variable voltage starts to decrease due to 
duty cycle limiting, the front panel lamp 1530 
lights to warn the operator that the amplitude 
of the ovtput pulse is being automatically re- 
duced. 
NOTE: Since the duty factor limiting circuitry 
is operated by the negative output pulse 


channel, it is important that the nega- 
tive output be terminated in an external 
load of 502 at all times in order to 


properly protect the output tubes. 


CIRCUIT THEORY 


This section of the manual contains explana- 
tions of several basic circuits which are used 
in the model B7D. Inasmuch as the technician 
may not be totally familiar with high repetition 
rate pulse handling circuitry, it is felt that 
the inclusion of this section in the manual will 
lend to a more thorough understanding of the in- 
strument. 


FREE-RUNNING MULTIVIBRATOR Fig. D is a simpli- 
fied circuit of a free-running multivibrator 
similar to that used in the oscillator section 
of the model B7D. 


Arbitrarily assume that at any specified in- 
stant, triode section V1 is conducting fully and 


triode section V2 is non-conducting because the 
potential at its control grid is below the cut- 
off potential of the tube. At this instant, the 


plate voltage of V1 is lowered due to the cur- 
rent flow through V1 and Rl. Ce discharges to 
this voltage, holding Ve cut off. 


After a time determined by the discharge time 
of C2 through Rll, the voltage potential on the 
grid of V2 reaches the cut-in potential of the 
tube. Ve starts to conduct and its plate poten- 
tial drops. This drop is immediately felt at 
the grid of V1 across Cl, driving it to cut-off. 
Its plate potential rises sharply and capacitor 
C2 charges to the new voltage, further aiding 
ine the conduction, Joh | Vie. After the initial 
change, V2 steadies to a low plate voltage and 


Cl discharges to the cut-in potential of Vl anc 
the cycle starts over again. 
B+ 
ieee i 
vi V2 


FIG. D FREE — RUNNING MULTIVIBRATOR 


In summary, the operation of this circuit 
consists of periods of time when one tube con- 
ducts a high current while the other tube is 
cut off, followed by an extremely rapid change 
to the other tube conducting and the first tube 
CUibs Olds 


The repetition rate of the circuit is 
mined by the time constants of C1-R3 and 
and the voltage to which they are returned. 


deter- 
C2=-Rl 


In the model B7D the range of the repetition 
rate of the oscillator is changed by changing 
the values of Cl and C2 in decade steps and the 
repetition rate is made continuously variable 
for each range by varying the level of the grid 
return voltage. 


MONOSTABLE MULTIVIBRATOR Fig. E shows a sim- 
plified circuit of a monostable multivibrator 
similar to those used in the pulse delay and 
pulse width sections of the model B7D. 


The multivibrator has one stable state and 
one quasi-stable state. That is, one tube sec- 
tion is capable of remaining in the conducting 
State indefinitely while the other does not have 
this capability. In this tyne of miltivibrator 


OUT 


Nez 


B— 


FIG. E MONOSTABLE MULTIVIBRATOR 
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it is necessary to trigger the circuit from its 
stable state to its oquasi-stable state with 
trigger pulses from an external source, Then, 
the circuit will automatically return to its 
stable state after a certain length of time. 
Therefore, in operation, one triode section is 
triggered from non-conduction to conduction with 
an applied trigger. It remains in this condi- 
tion for a predetermined length of time and then 
returns abruptly to the non-conducting state to 
await another trigger. Thus, we are able to 
generate a pulse, at a predetermined time after 
a given input pulse, by abruptly changing a tube 
section from conduction to non-conduction, Or, 
essentially, we have introduced a delay into the 
system, 


Assume that the circuit is in its stable 
state. Vl is conducting, its grid clamped to 
its cathode. If R2 is made quite large, the 
full conduction current through Vl and thus 
through R6 is small and the grid is clamped near 
zero potential, The plate of V1, however, is at 
quite a low potential due to the current through 
the large R2, Vi25-s*nob conducting. sluss erid 
held below cut-off by the divider formed by R3, 
Ri., and R7 between the low positive plate poten- 
tiel of V1 and -150 volts. 


OUT 


— DB VAS) 


— BIAS 


FIG. F MONOSTABLE BLOCKING OSCILLATOR 


Now, at some time, a positive timing pulse 
arrives at the junction of the C2-R3, C3-R com- 
bination through diode CR1l. This pulse is felt 
sharply across C2 and C3 at the plate of V1 and 
the grid of V2, Vl starts to cut off, Ve 
starts conduéting. If RS is small compared to 
R2, Ve will conduct much more heavily than V1 
was conducting, The drop across R6 becomes 
preater due to this higher current through V2, 


12 


thus the cathodes raise to a higher potential. 
This holds V1 off completely. The plate of Vl, 
now at a higher potential, keeps the grid of. Ve 
above its cut-off potential by the same divider 
network mentioned above, Thus, in a very short 
time, a trigger pulse has changed the state of 
the multivibrator from that of Vl conducting a 
small amount and V2 cut off, to one of V1 cut 
off and V? conducting quite heavily. 


As soon as V1 is cut off by raising its ca- 
thode potential several volts with respect to 
its grid potential, Cl starts to charge through 
R1 toward the B+ potential. After a time, pre- 
determined by the R1-Cl combination, the grid of 
V1 will reach cut-in potential and V1 will again 
start to conduct. The plate of Vl drops, This 
drop is felt at the grid of V2 through C2 and 
C3, immediately cutting off Ve. The drop which 
cuts Ve off also drops the cathode potentials, 
which aids the conduction of V1. Cl discharges 
rapidly through the low grid to cathode resist- 
ance of Vl, and the circuit has returned to its 
original stable state, At the transition point 
of V2 conducting to non-conducting, the plate 
waveform of Ve goes sharply positive. This 
waveform is taken as the output. Thus, we have 
produced a pulse, delayed from the original 
trigger pulse, by a time predetermined by R1-Cl. 


In the model B72 the range of celay of the 
pulse delay and pulse width multivibrators is 
changed by changing the value of Cl in decade 
steps. Delay and width are made continuously 
variable through any range by varying R6, which 
varies the cathode potential in the quasi-stable 
state, thus determining the potential which the 
grid must reach to cut V1 on and return the mul- 
tivibrator to its stable state. 


BLOCKING OSCILLATOR Fig. F shows a #ypical 
blocking oscillator circuit such as is used in 
the model B7D oscillator and pulse delay sec- 
tions, 


This blocking oscillator is a so-called mono- 
stable or driven type. That is, it is not free- 
running, but requires a trigger from an external 
source to excite it. It produces a high power- 
ed, extremely sharp, narrow pulse which is es- 
sentially independent of the shape or degrada- 
tion of the pulse which triggers it. 


Vl serves to amplify the input trigger and to 
eliminate the possibility of a reaction by the 
blocking oscillator back on the trigger pulse 
source, 


In the quiescent condition, both sections of 
the tube are biased below cut-off. A positive 
trigger is coupled through Cl to the amplifier 
tube, V1, which inverts and amplifies it. Pulse 
transformer Tl inverts and applies this waveform 
to the grid of V2, the blocking oscillator tube. 
V2 conducts causing a drop in its plate voltage. 
The drop in plate voltage in turn causes an in- 
erease in grid viltage, which results in a fur- 
cher decrease in plate voltage, Due to the AC 
Loop gain of the circuit being greater than uni- 
ty, regeneration occurs, The plate drives ab- 
ruptly downward and the grid abruptly upward, 
This action continues until such time as the 
loop gain drovs below unity, due to the non- 
linearity of the tvbe, 


The plet nnot 
+ aaa coe wen eos cannot remain at the In the oscillator and pulse width sections of 
Sire pee oe Na 5a ee ie be taped action de- the model B7D, blocking oscillators such as de- 
eeeckicg of ty, ee 2 A 6 low frequency char- gcoribed above are used, In both of these cases, 
mata 6 transformer, The grid starts , positive pulse is taken from the cathode as 
o drop due to its finite magnetizing induc- the output pulse 
ord Pca, ee grid voltage has dropped far ; 
noug a 6 loop gain once again equals uni- aGe 
r SCHMITT TRIGGER Fi G lal 
ty, a regenerative action once again occurs in Schmitt trigger eae such apres Heit he ts 
the direction to turn the tube Orvis model B7D oscillator section 


ee ae rors a tae Plate and grid of The Schmitt trigger is a monostable circuit, 
Geese ise veunrent ene on of the pulse there That is, it is not free-running but requires a 
epee anda tot“ the Pear oe in res magnetizing trigger from an external source to excite it, 
Pon emoannotachencé virist eae nee this cur- This circuit produces an extremely sharp pulse 
on ey 8 anteneously, it continues which is essentially independent of the ampli- 
eytaow through the effective capacitance of the tude and waveform of the pulse which triggers 
transformer after the tube current has dropped 4+ cs 
to zero, causing this overshoot, ‘ 
* In the quiescent condition, Ve is conducting, 
pale re ae and rise time are dependent yj] is not conducting, its grid held below cut- 
entirely on the design of the transfor- off by the divider network formed by Rl} and RS. 
ae The pulse transformers used in the model between the cathodes of V1 and V2 and ground. 
eiened He eee sates sate specifically de- a positive trigger is coupled through Cl to the 
pine diiacé xtremely narrow, fast rise prid of V1, causing the tube to conduct. For an 
=o instant, the voltage across the cathode resis- 
tors increases, driving the grid of Ve towards 
cut-off. This, in addition to the drop in plate 
voltage of Vl, causes a rapid change in Ve from 
conducting to a cut-off condition. Ve will re- 
main cut off until the input signal has de- 
re creased to the cut-off value of Vl. As soon as 
Vl is cut off by the changing input signal, tna) 
plate voltage of Vl will rise, causing the vol 
B+ tage on the grid of V2 to rise, and V2 conducts. \ 


triggered between s two stable states by a 


trigger pulse whose amplitude exceeded a defi- 
CRI nite positive value and changed to a definite 


IN Re x ‘i less positive value. 
C2 S 
| R7 
Cl 
‘ B> OUT 
| RS 

Pe say ee ty HY a Re V2 

ial R4 RS 

R5 

FIG. G SCHMITT TRIGGER 
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PARTS LIST 


This parts list contains identifying information on all of the replaceable parts contained 
in the Model B7D. These parts are listed in alpha-numerical order by schematic symbol number. 
All items with or without circuit reference numbers are considered replaceable parts, 


The column headed "RUTHERFORD ELECTRONICS CO. STOCK #" is the component identifying number 
assigned by the RUTHERFORD ELECTRONICS CO, 


The column headed "CIRCUIT REFERENCE #" designates the component as it is found on the sche- 
matic diagram, Dwg. # 0010009, 0010010, 0010011, and 0010012, 


The column headed "DESCRIPTION" is, in general, a full electrical description of the com- 
ponent. 


The column headed "SUGGESTED UNIT PRICE" gives only an indication of the probable cost for 
a single unit of the component or assembly listed, if purchased from the RUTHERFORD ELECTRONICS 
co. It is not, in any case, to be construed as a firm price quotation. Any customer wishing 
to purchase a complete or partial set of spare parts should enter a request for quotation of 
price and delivery to the RUTHERFORD ELECTRONICS CO, or their authorized representatives. 


The column headed "SUGGESTED SPARES" lists the anen**+ 
facturer recommends as sn*#~-- * 
PRICE INFORMATION 


currently being revised. 


‘on in this manual is eee we. 
paavlon 7 C representative in your area 


i icing info 
} The parts pricing tory or an authorized CM 


Please contact the fact 
for correct parts pricing. 


PPI 
ABBREVIATIONS 

cer ceramic m milii or L0ie PT paper tubular 
comp composition meg megohm or 10° ohms SET solid electrolytic 
EMC electrolytic, metal cased MF metal film _¢ tantalum 
EMT electrolytic, metal tubular u micro or 10 -12 SM silvered mica 
f farad LLL micromicro or 10 V working volts, DC 
GMV guaranteed minimum value Q ohm var variable 
h henry 3 prec precision W watt 
k kilohm or 10° ohms MM Metalized Mylar WW wire wound 


DM dipped mica 


REC — CMC STOCK NUMBER CROSS-REFERENCE 


Some of the Rutherford Electronics Co. (REC) stock numbers for parts listed in the parts list have been changed 


REC NO. CMC NO. 


to CMC numbers listed below. These parts should be ordered by the CMC numbers. 


REC NO. CMC NO. 


REC NO. CMC NO. REC NO. CMC NO. 


1420002 4410027 1816019 5101327 2822024 4406056 4700059 59002528 
1420005 4108200 1816023 5101314 2824002 4404325 4700060 5002529 
1518001 4008605 1816030 9101315 2824004 4404324 4700061 - 5002530 
1518003 4008624 2114002 4404327 2826002 5374188 4700067 5002512 
1518004 4008608 2118003 4104017 2826004 0374312 4705008 5002532 
1518009 4008611 2128003 4103193 2828007 5304250 4705009 5002527 
1518010 4008623 2128006 4103193 2828018 5306312 4705010 5002531 
1518013 4008615 2128020 4103177 2828020 5306500 4717018 4680204 
1518022 4001103 2154005 4103188 2828034 5341085 4720017 4901062 
1518025 4008622 2154009 4103189 2828062 59341017 4725094 4630682 
1518027 4045253 2154013 4103192 2830022 4404323 4725095 4630723 
1518033 4001102 2154018 4103191 2830024 4404322 4725099 4630104 
1520001 4030033 2354001 5101313 2830026 4404350 4735003 4629400 
1520014 4030034 2354002 5101316 2830029 4404332 4735004 4629409 
1520022 4031028 2354003 5101317 2832001 4403091 4735007 4629403 
1520027 4031026 2354005 5101323 2832004 4105001 4735010 4629003 
1520030 4030035 2410001 4405026 2832005 4105002 4735011 4629408 
1520034 4031025 2420009 4401141 2832006 4105004 4735015 4629407 
1520036 4033039 2420019 4401144 2832007 4105005 4735019 4629406 
1520038 4033057 2422025 4402081 2832011 4403093 4735032 4629002 
1520043 4031027 2422026 4402079 2836001 4403087 4735035 4629001 
1520046 4033038 2422027 4402086 2836003 4403092 4735037 4629405 
1528001 4053824 2422028 4402084 2840003 4404321 4753015 4609015 
1528007 4053826 2422033 4402083 2840005 4403090 4753100 4609100 
1528010 4053822 2500001 4401145 2844003 59361105 4753154 4609154 
1528012 4053025 2514009 4106033 2844004 5361107 4753224 4609224 
1528025 4054221 and 2844006 5361111 4753270 4609270 
1528030 4066335 4106034 2844007 5363105 4753274 4683274 
1528062 4053827 2514011 4404190 2844008 9363107 4753304 4609304 
1528064 4052101 2514012 4409059 2844010 0363111 4753360 4609360 
1528065 4052151 2520003 4108171 2844011 50360107 4753753 4609753 
1528066 4052181 2520004 5101328 2844012 | 5360109 4754330 4613330 
1528067 4054331 2612002 4501062 2844015 4108523 4754360 4613360 
1528068 4066335 2810004 4104007 2844022 4108234 4755161 4685161 
1528069 4053829 2814002 4104021 2844030 4108235 4755470 4685470 
1528071 4052220 2814003 4104009 3120002 5400012 4755750 4616750 
1528072 4055330 2814004 4104007 3120007 59401017 4756100 4601100 
or 2814007 4104035 3130003 4108124 thru thru 

4066338 2814011 4104083 3130008 4108525 47756126 4601126 
1528073 4054241 2814019 4104120 3130014 4108236 4756331 4601331 
1534004 4066336 2814902 4104021 3512001 4501064 4758033 4610033 
1534009 4058103 2816001 4404326 3912001 4902009 4758100 4610100 
1534011 4058107 2818001 4108099 3912002 4902007 4758101 4610101 
1534012 4058105 2818004 4108100 3912003 4902019 4758102 4610102 
1534016 4066333 2818006 4108104 4260100 4617100 4758103 4610103 
1534017 4058104 2820002 4403078 4700008 5000247 4758104 4610104 
1542001 4011106 2820004 4403102 4700009 5002515 4758105 4610105 
1574001 4040123 2822004 9365004 4700012 5002522 4758121 4610121 
1574002 4040124 2822005 0365006 4700013 0002511 4758122 4610122 
1574003 4040125 2822008 5365008 4700018 5002524 4758123 4610123 
1574004 4040119 2822010 9365010 4700021 5002517 4758124 4610124 
1574005 4040126 2822012 9369021 4700023 5002513 4758151 4610151 
1574006 4040129 2822015 4406049 4700024 5002526 4758152 4610152 
1580012 4102053 2822018 4406057 4700025 5002521 4758153 4610153 
1816005 5101322 2822019 4406047 4700028 5002516 4758154 4610154 
1816006 5101324 2822020 4406048 4700030 5002525 4758181 4686181 
1816008 9101325 2822021 9369027 4700031 5002518 4758220 4610220 


1816014 5101326 2822023 4404211 4700032 5002514 4758221 4610221 


REC-CMC-1 


PRICE INFORMATION 


The parts pricing information in this manual is currently being revised. 
Please contact the factory or an authorized CMC representative in your area 
for correct parts pricing. 


PPE 


REC — CMC STOCK NUMBER CROSS-REFERENCE 


Some of the Rutherford Electronics Co. (REC) stock numbers for parts listed in the parts list have been changed 


to CMC numbers listed below. These parts should be ordered by the CMC numbers. 
REC NO. CMC NO. REC NO. CMC NO. REC NO. CMC NO. 


REC NO. CMC NO. 


1420002 4410027 1816019 5101327 2822024 4406056 4700059 5002528 
1420005 4108200 1816023 9101314 2824002 4404325 4700060 59002529 
1518001 4008605 1816030 9101315 2824004 4404324 4700061 5002530 
1518003 4008624 2114002 4404327 2826002 5374188 4700067 9002512 
1518004 4008608 2118003 4104017 2826004 0374312 4705008 5002532 
1518009 4008611 2128003 4103193 2828007 5304250 4705009 9002527 
1518010 4008623 2128006 4103193 2828018 5306312 4705010 5002531 
1518013 4008615 2128020 4103177 2828020 5306500 4717018 4680204 
1518022 4001103 2154005 4103188 2828034 5341085 4720017 4901062 
1518025 4008622 2154009 4103189 2828062 30341017 4725094 4630682 
1518027 4045253 2154013 4103192 2830022 4404323 4725095 4630723 
1518033 4001102 2154018 4103191 2830024 4404322 4725099 4630104 
1520001 4030033 2354001 9101313 2830026 4404350 4735003 4629400 
1520014 4030034 2354002 59101316 2830029 4404332 4735004 4629409 
1520022 4031028 2354003 5101317 2832001 4403091 4735007 4629403 
1520027 4031026 2354005 5101323 2832004 4105001 4735010 4629003 
1520030 4030035 2410001 4405026 2832005 4105002 4735011 4629408 
1520034 4031025 2420009 4401141 2832006 4105004 4735015 4629407 
1520036 4033039 2420019 4401144 2832007 4105005 4735019 4629406 
1520038 4033057 2422025 4402081 2832011 4403093 4735032 4629002 
1520043 4031027 2422026 4402079 2836001 4403087 4735035 4629001 
1520046 4033038 2422027 4402086 2836003 4403092 4735037 4629405 
1528001 4053824 2422028 4402084 2840003 4404321 4753015 4609015 
1528007 4053826 2422033 4402083 2840005 4403090 4753100 4609100 
1528010 4053822 2500001 4401145 2844003 59361105 4753154 4609154 
1528012 4053025 2514009 4106033 2844004 9361107 4753224 4609224 
1528025 4054221 and 2844006 9361111 4753270 4609270 
1528030 4066335 4106034 2844007 9363105 4753274 4683274 
1528062 4053827 2514011 4404190 2844008 9363107 4753304 4609304 
1528064 4052101 2514012 4409059 2844010 5363111 4753360 4609360 
1528065 4052151 2520003 4108171 2844011 59360107 4753753 4609753 
1528066 4052181 2520004 5101328 2844012 9360109 4754330 4613330 
1528067 4054331 2612002 4501062 2844015 4108523 4754360 4613360 
1528068 4066335 2810004 4104007 2844022 4108234 4755161 4685161 
1528069 4053829 2814002 4104021 2844030 4108235 4755470 4685470 
1528071 4052220 2814003 4104009 3120002 5400012 4755750 4616750 
1528072 4055330 2814004 4104007 3120007 9401017 4756100 4601100 
or 2814007 4104035 3130003 4108124 thru thru 

4066338 2814011 4104083 3130008 4108525 4756126 4601126 
1528073 4054241 2814019 4104120 3130014 4108236 4756331 4601331 
1534004 4066336 2814902 4104021 3512001 4501064 4758033 4610033 
1534009 4058103 2816001 4404326 3912001 4902009 4758100 4610100 
1534011 4058107 2818001 4108099 3912002 4902007 4758101 4610101 
1534012 4058105 2818004 4108100 3912003 4902019 4758102 4610102 
1534016 4066333 2818006 4108104 4260100 4617100 4758103 4610103 
1534017 4058104 2820002 4403078 4700008 5000247 4758104 4610104 
1542001 4011106 2820004 4403102 4700009 9002515 4758105 4610105 
1574001 4040123 2822004 5365004 4700012 9002522 4758121 4610121 
1574002 4040124 2822005 5365006 4700013 5002511 4758122 4610122 
1574003 4040125 2822008 5365008 4700018 5002524 4758123 4610123 
1574004 4040119 2822010 5365010 4700021 5002517 4758124 4610124 
1574005 4040126 2822012 9369021 4700023 5002513 4758151 4610151 
1574006 4040129 2822015 4406049 4700024 5002526 4758152 4610152 
1580012 4102053 2822018 4406057 4700025 5002521 4758153 4610153 
1816005 0101322 2822019 4406047 4700028 5002516 4758154 4610154 
1816006 5101324 2822020 4406048 4700030 5002525 4758181 4686181 
1816008 9101325 2822021 9369027 4700031 5002518 4758220 4610220 
1816014 9101326 2822023 4404211 4700032 5002514 4758221 4610221 


REC-—CMC-1 


REC — CMC STOCK NUMBER CROSS-REFERENCE 


Some of the Rutherford Electronics Co. (REC) stock numbers for parts listed in the parts list have been changed 


to CMC numbers listed below. These parts should be ordered by the CMC numbers. 
REC NO, CMC NO. REC NO. CMC NO. REC NO. CMC NO. 


1420002 
1420005 
1518001 
1518003 
1518004 
1518009 
1518010 
1518013 
1518022 
1518025 
1518027 
1518033 
1520001 
1520014 
1520022 
1520027 
1520030 
1520034 
1520036 
1520038 
1520043 
1520046 
1528001 
1528007 
1528010 
1528012 
1528025 
1528030 
1528062 
1528064 
1528065 
1528066 
1528067 
1528068 
1528069 
1528071 
1528072 


1528073 
1534004 
1534009 
1534011 
1534012 
1534016 
1534017 
1542001 
1574001 
1574002 
1574003 
1574004 
1574005 
1574006 
1580012 
1816005 
1816006 
1816008 
1816014 


4410027 
4108200 
4008605 
4008624 
4008608 
4008611 
4008623 
4008615 
4001103 
4008622 
4045253 
4001102 
4030033 
4030034 
4031028 
4031026 
4030035 
4031025 
4033039 
4033057 
4031027 
4033038 
4053824 
4053826 
4053822 
4053025 
4054221 
4066335 
4053827 
4052101 
4052151 
4052181 
4054331 
4066335 
4053829 
4052220 
4055330 
or 
4066338 
4054241 
4066336 
4058103 
4058107 
4058105 
4066333 
4058104 
4011106 
4040123 
4040124 
4040125 
4040119 
4040126 
4040129 
4102053 
9101322 
5101324 
5101325 
9101326 


1816019 
1816023 
1816030 
2114002 
2118003 
2128003 
2128006 
2128020 
2154005 
2154009 
2154013 
2154018 
2354001 
2354002 
2354003 
2354005 
2410001 
2420009 
2420019 
2422025 
2422026 
2422027 
2422028 
2422033 
2500001 
2514009 


2514011 
2514012 
2520003 
2520004 
2612002 
2810004 
2814002 
2814003 
2814004 
2814007 
2814011 
2814019 
2814902 
2816001 
2818001 
2818004 
2818006 
2820002 
2820004 
2822004 
2822005 
2822008 
2822010 
2822012 
2822015 
2822018 
2822019 
2822020 
2822021 
2822023 


5101327 
5101314 
5101315 
4404327 
4104017 
4103193 
4103193 
4103177 
4103188 
4103189 
4103192 
4103191 
5101313 
5101316 
5101317 
5101323 
4405026 
4401141 
4401144 
4402081 
4402079 
4402086 
4402084 
4402083 
4401145 
4106033 
and 
4106034 
4404190 
4409059 
4108171 
5101328 
4501062 
4104007 
4104021 
4104009 
4104007 
4104035 
4104083 
4104120 
4104021 
4404326 
4108099 
4108100 
4108104 
4403078 
4403102 
5365004 
5365006 
5365008 
5365010 
5369021 
4406049 
4406057 
4406047 
4406048 
9369027 
4404211 


2822024 
2824002 
2824004 
2826002 
2826004 
2828007 
2828018 
2828020 
2828034 
2828062 
2830022 
2830024 
2830026 
2830029 
2832001 
2832004 
2832005 
2832006 
2832007 
2832011 
2836001 
2836003 
2840003 
2840005 
2844003 
2844004 
2844006 
2844007 
2844008 
2844010 
2844011 
2844012 
2844015 
2844022 
2844030 
3120002 
3120007 
3130003 
3130008 
3130014 
3512001 
3912001 
3912002 
3912003 
4260100 
4700008 
4700009 
4700012 
4700013 
4700018 
4700021 
4700023 
4700024 
4700025 
4700028 
4700030 
4700031 
4700032 


4406056 
4404325 
4404324 
5374188 
0374312 
9304250 
5306312 
5306500 
5341085 
9341017 
4404323 
4404322 
4404350 
4404332 
4403091 
4105001 
4105002 
4105004 
4105005 
4403093 
4403087 
4403092 
4404321 
4403090 
9361105 
5361107 
5361111 
9363105 
9363107 
0363111 
5360107 
9360109 
4108523 
4108234 
4108235 
5400012 
9401017 
4108124 
4108525 
4108236 
4501064 
4902009 
4902007 
4902019 
4617100 
5000247 
5002515 
5002522 
5002511 
5002524 
9002517 
5002513 
9002526 
5002521 
5002516 
9002525 
5002518 
5002514 


4700059 
4700060 
4700061 
4700067 
4705008 
4705009 
4705010 
4717018 
4720017 
4725094 
4725095 
4725099 
4735003 
4735004 
4735007 
4735010 
4735011 
4735015 
4735019 
4735032 
4735035 
4735037 
4753015 
4753100 
4753154 
4753224 
4753270 
4753274 
4753304 
4753360 
4753753 
4754330 
4754360 
4755161 
4755470 
4755750 
4756100 
thru 
4756126 
4756331 
4758033 
4758100 
4758101 
4758102 
4758103 
4758104 
4758105 
4758121 
4758122 
4758123 
4758124 
4758151 
4758152 
4758153 
4758154 
4758181 
4758220 
4758221 


5002528 
5002529 
5002530 
9002512 
5002532 
5002527 
5002531 
4680204 
4901062 
4630682 
4630723 
4630104 
4629400 
4629409 
4629403 
4629003 
4629408 
4629407 
4629406 
4629002 
4629001 
4629405 
4609015 
4609100 
4609154 
4609224 
4609270 
4683274 
4609304 
4609360 
4609753 
4613330 
4613360 
4685161 
4685470 
4616750 
4601100 
thru 
4601126 
4601331 
4610033 
4610100 
4610101 
4610102 
4610103 
4610104 
4610105 
4610121 
4610122 
4610123 
4610124 
4610151 
4610152 
4610153 
4610154 
4686181 
4610220 
4610221 


REC-CMC-1 


PARTS LIST 


This parts list contains identifying information on all of the replaceable parts contained 
in the Model B7D. These parts are listed in alpha-numerical order by schematic symbol number, 
All items with or without circuit reference numbers are considered replaceable parts, 


The column headed "RUTHERFORD ELECTRONICS CO. STOCK #" is the component identifying number 
assigned by the RUTHERFORD ELECTRONICS CO, 


The column headed "CIRCUIT REFERENCE #" designates the component as it is found on the sche- 
matic diagram, Dwg. # 0010009, 0010010, 0010011, and 0010012. 


The column headed "DESCRIPTION" is, in general, a full electrical description of the com- 
ponent. 


The column headed "SUGGESTED UNIT PRICE" gives only an indication of the probable cost for 
a single unit of the component or assembly listed, if purchased from the RUTHERFORD ELECTRONICS 
co. It is not, in any case, to be construed as a firm price quotation. Any customer wishing 
to purchase a complete or partial set of spare parts should enter a request for quotation of 
price and delivery to the RUTHERFORD ELECTRONICS CO, or their authorized representatives. 


The column headed "SUGGESTED SPARES" lists the quantity of each of the items which the manu- 
facturer recommends as spares for one (1) years operation. 


When ordering a complete or partial set of spares, specify by listing all of the information 
‘ contained in this list for that particular part. The more descriptive information given on a 
parts order, the less chance there is for expensive and time consuming error, # 


<inihgee paxte gedan BUSES Prices are subject to change without notice, 


ABBREVIATIONS 
cer ceramic m milii or 1072 PT paper tubular 
comp composition meg megohm or 10 ohms SET solid electrolytic 
EMC electrolytic, metal cased MF metal film _¢ tantalum 
EMT electrolytic, metal tubular U micro or 10 -12 SM silvered mica 
f farad LLU micromicro or 10 Vv working volts, DC 
GMV guaranteed minimum value Q ohm var variable 
h henry 3 prec precision W watt 
k kilohm or 10° ohms MM Metalized Mylar WW wire wound 


DM dipped mica 


REC — CMC STOCK NUMBER CROSS-REFERENCE 


Some of the Rutherford Electronics Co. (REC) stock numbers for parts listed in the parts list have been changed 


to CMC numbers listed below. These parts should be ordered by the CMC numbers. 
REC NO. CMC NO. REC NO. CMC NO. REC NO. CMC NO. 


1420002 4410027 1816019 5101327 2822024 4406056 4700059 5002528 
1420005 4108200 1816023 9101314 2824002 4404325 4700060 5002529 
1518001 4008605 1816030 9101315 2824004 4404324 4700061 5002530 
1518003 4008624 2114002 4404327 2826002 0374188 4700067 59002512 
1518004 4008608 2118003 4104017 2826004 0374312 4705008 5002532 
1518009 4008611 2128003 4103193 2828007 5304250 4705009 5002527 
1518010 4008623 2128006 4103193 2828018 5306312 47705010 5002531 
1518013 4008615 2128020 4103177 2828020 5306500 4717018 4680204 
1518022 4001103 2154005 4103188 2828034 5341085 4720017 4901062 
1518025 4008622 2154009 4103189 2828062 5341017 4725094 4630682 
1518027 4045253 2154013 4103192 2830022 4404323 4725095 4630723 
1518033 4001102 2154018 4103191 2830024 4404322 4725099 4630104 
1520001 4030033 23594001 9101313 2830026 4404350 4735003 4629400 
1520014 4030034 2354002 5101316 2830029 4404332 4735004 4629409 
1520022 4031028 2354003 5101317 2832001 4403091 4735007 4629403 
1520027 4031026 2354005 9101323 2832004 4105001 4735010 4629003 
1520030 4030035 2410001 4405026 2832005 4105002 4735011 4629408 
1520034 4031025 2420009 4401141 2832006 4105004 4735015 4629407 
1520036 4033039 2420019 4401144 2832007 4105005 4735019 4629406 
1520038 4033057 2422025 4402081 2832011 4403093 4735032 4629002 
1520043 4031027 2422026 4402079 2836001 4403087 4735035 4629001 
1520046 4033038 2422027 4402086 2836003 4403092 4735037 4629405 
1528001 4053824 2422028 4402084 2840003 4404321 4753015 4609015 
1528007 4053826 2422033 4402083 2840005 4403090 4753100 4609100 
1528010 4053822 2500001 4401145 2844003 5361105 4753154 4609154 
1528012 4053025 2514009 4106033 2844004 5361107 4753224 4609224 
1528025 4054221 and 2844006 5361111 4753270 4609270 
1528030 4066335 4106034 2844007 5363105 4753274 4683274 
1528062 4053827 2514011 4404190 2844008 9363107 4753304 4609304 
1528064 4052101 2514012 4409059 2844010 9363111 4753360 4609360 
1528065 4052151 2520003 4108171 2844011 9360107 4753753 4609753 
1528066 4052181 2520004 5101328 2844012 50360109 4754330 4613330 
1528067 4054331 2612002 4501062 2844015 4108523 4754360 4613360 
1528068 4066335 2810004 4104007 2844022 4108234 4755161 4685161 
1528069 4053829 2814002 4104021 2844030 4108235 4755470 4685470 
1528071 4052220 2814003 4104009 3120002 5400012 4755750 4616750 
1528072 4055330 2814004 4104007 3120007 9401017 4756100 4601100 
or 2814007 4104035 3130003 4108124 thru thru 

4066338 2814011 4104083 3130008 4108525 4756126 4601126 
1528073 4054241 2814019 4104120 3130014 4108236 4756331 4601331 
1534004 4066336 2814902 4104021 3512001 4501064 4758033 4610033 
1534009 4058103 2816001 4404326 3912001 4902009 4758100 4610100 
1534011 4058107 2818001 4108099 3912002 4902007 4758101 4610101 
1534012 4058105 2818004 4108100 3912003 4902019 4758102 4610102 
1534016 4066333 2818006 4108104 4260100 4617100 4758103 4610103 
1534017 4058104 2820002 4403078 4700008 5000247 4758104 4610104 
1542001 4011106 2820004 4403102 4700009 5002515 4758105 4610105 
1574001 4040123 2822004 5365004 4700012 5002522 4758121 4610121 
1574002 4040124 2822005 50365006 4700013 59002511 4758122 4610122 
1574003 4040125 2822008 5365008 4700018 5002524 4758123 4610123 
1574004 4040119 2822010 5365010 4700021 53002517 4758124 4610124 
1574005 4040126 2822012 5369021 4700023 5002513 4758151 4610151 
1574006 4040129 2822015 4406049 4700024 5002526 4758152 4610152 
1580012 4102053 2822018 4406057 4700025 9002521 4758153 4610153 
1816005 9101322 2822019 4406047 4700028 5002516 4758154 4610154 
1816006 9101324 2822020 4406048 4700030 5002525 4758181 4686181 
1816008 9101325 2822021 9369027 4700031 5002518 4758220 4610220 
1816014 5101326 2822023 4404211 4700032 5002514 4758221 4610221 


REC-—CMC-1 


4758222 
4758224 
4758271 
4758273 
4758330 
4758331 
4758332 
4758335 
4758393 
4758470 
4758471 
4758472 
4758474 
4758560 
4758561 
4758680 
4758681 
4758682 
4758683 
4758684 
4758821 
4758823 
4759027 
4759102 
4759154 
4759270 
4759390 
4759561 
4760101 
4760102 


REC—CMC-2 


REC NO. CMC NO. 


4610222 
4610224 
4610271 
4610273 
4610330 
4610331 
4610332 
4610335 
4610393 
4610470 
4610471 
4610472 
4610474 
4610560 
4610561 
4610680 
4610681 
4610682 
4610683 
4610684 
4610821 
4610823 
4614027 
4614102 
4614154 
4614270 
4614390 
4614561 
4617101 
4617102 


REC — CMC STOCK NUMBER CROSS-REFERENCE (cont) 


REC NO. CMC NO. 


4760121 
4760151 
4760221 
4760223 
4760271 
4760332 
4760390 
4760470 
4760471 
4760472 
4760682 
4760683 
4760822 
4774002 
4774030 
4774033 
4800001 
4800007 
4800016 
4800020 
4800021 
4800023 
4802015 
4802016 
4804008 
4804013 
4804021 
4812006 
4830007 
4834010 


4617121 
4617151 
4617221 
4617223 
4617271 
4617332 
4617390 
4617470 
4617471 
4617472 
4617682 
4617683 
4617822 
4651174 
4664152 
4654302 
4300250 
4300248 
4300260 
4300247 
_ 4300184 
4300249 
4300257 
4300246 
4300256 
4300259 
4300223 
4300258 
4906173 
4906049 


4837003 
4838006 
4838012 
4838015 
4839001 
4839005 
4839007 
4839012 
4850002 
5110001 
5110008 
5110011 
59110012 
5110017 
5110021 
5110022 
5110045 
5110046 
5110047 
5110048 
5120001 
5120003 
5120005 
5120006 
5120007 
5140001 
5180012 
5180018 
5610002 
5640005 


REC NO. CMC NO. 


4906123 
4906041 
4906175 
4906094 
4906172 
4906174 
4906171 
4906171 
4404349 
4701221 
4701222 
4701219 
4701235 
4701220 
4701236 
4701237 
4701233 
4701232 
4701234 
4701231 
4702230 
4702231 
4702234 
4702235 
4702220 
4704281 
4102053 
4102004 
5100272 
9100270 


5640018 
5640021 
5650001 
5650002 
5650004 
5650010 
50650011 
5650012 
5720001 
5720008 
5720010 


5720011 
5720013 
0720014 
5720017 
5720029 
6012002 
6014034 
6014071 
6025001 
6025002 
6030003 
6030004 
8700015 
8700016 
8700017 
8700018 
8700019 


5100271 
5100266 
5100267 
5100268 
5100269 
5100273 
5101329 
5100274 
4901014 
4901065 
4901048 
or 
4901064 
4901066 
4901013 
4901024 
4901062 
4901063 
6200018 
6004905 
6001111 
6600011 
6600021 
4104119 
4104041 
4106033 
4106037 
4106036 
4106035 
4106034 


REFERENCE DESIGNATION INDEX 


CIRCUIT REC. STOCK SUGGESTED 
REFERENCE | NUMBER AAA, UNIT nos 


C100 1518022 CAPACITOR, fixed, cer, 0.0luf, 500V, 4 

C101 1518022 CAPACLTOR, fixed, cer,  0.0luf,  500V, GMV ff 

C102 1518022 CAPACITOR, fixed, cer,  0.0luf,  500v, GMV 15 

C103 1518022 CAPACITOR, fixed, cer,  0.0luf,  500Vv, GMV 15 

C104 1518022 CAPACITOR, fixed, cer,  0.0luf, 500V, GMV 15 

C105 1518022 CAPACITOR, fixed, cer, 0.0luf, 500V, GMV 515 

C110 1534011 CAPACITOR, fixed, mylar, 0.4/7/uf, 200V, + 1% Le5 2 
CLLL 1534011 CAPACITOR, fixed, mylar, 0.47uf,  200V, Seis 2.25 

C112 1534004 CAPACITOR, fixed, mylar, 0.047uf, 200V, SL wi cee 2 
C113 1534004 CAPACITOR, fixed, mylar, 0.047uf,  200v, + 1%] 2,28 

C114 1528069 CAPACITOR, fixed, DM, 4700uuf,  500V, + 1%| 1,12 2 
C1L5 1528069 CAPACLTOR, fixed, DM, 4700uuf,  500V, Salty delet 2 

C116 1528068 CAPACITOR, fixed, DM, 470uuf, 500V, 7 ee 40 2 
C117 1528068 CAPACITOR, fixed, DM, 470uu£ , 500V, rele 40 

C118 1574003 CAPACITOR, var, mica, 5-80UUf , TEN As}S) 2 
C119 1528062 CAPACITOR, fixed, DM, 47uut , 500V, + 5%} .40 

C120 1518009 CAPACITOR, fixed, cer,  100uuf, 500V, +10%| .15 

C121 1528001 CAPACITOR, fixed, SM, Sut , 500V, + 5%| .40 1 
C122 1518022 CAPACITOR, fixed, cer, 0.0luE, 500V, GMV 15 

C123 1518022 CAPACITOR, fixed, cer, 0.0luf, 500V, GMV 15 

C130 1518009 CAPACITOR, fixed, cer, LO0uuE , 500V, GO ANG 

C131 1518022 CAPACITOR, fixed, cer,  O0.0luf,  500V, GMV .15 

C132 1518022 CAPACITOR, fixed, cer, 0.Oluf, 500V, GMV 15 

©200 1534011 CAPACITOR, fixed, mylar, O0.47uf,  200v, Pee lee 25 

C201 1534004 CAPACITOR, fixed, mylar, 0.047uf,  200V, Se17 |e 2h28 

C202 | 1528069 CAPACITOR, fixed, DM, 4700uuf,  500V, ae ane 12 

€203 1528068 CAPACITOR, fixed, DM, 470uu£,  500V, Se ey Yao 

C204 1574003 CAPACITOR, var, mica, 5-80uUUf , LISV., 5o8) 

C205 1518022 CAPACITOR, fixed, cer, 0.0luf, 500V, GMV 15 

C206 1528064 CAPACITOR, fixed, DM, LOOwuE , 500V, 5% ee 17 3 
C207 1528064 CAPACITOR, fixed, DM, 100uuE , 500V,. ENN ny 

C208 1518009 CAPACITOR, fixed, cer, LOOuuE , 500V, 210tuen 15 

C209 1518022 CAPACITOR, fixed, cer, 0.0lu£, 500V, GMV oak 

C210 1518009 CAPACITOR, fixed, cer, 100uuf, 500V, 210700215 

C211 1518022 CAPACITOR, fixed, cer,  0.0luf,  500V, GMV 15 


C212 1518022 CAPACITOR, fixed, cer, 0.Oluf, 500V, GMV 15 


16 


c250 


C260 
C261 


C300 
c301 
C302 
C303 
C304 


C306 
C307 
C308 
C309 
C310 
C311 


C350 
C351 
C352 


C360 
C361 
C362 
C363 


c400 
C401 


C404 
C405 
C406 
C407 


REC. STOCK SUGGESTED 
NUMBER DESCRIPTION UNIT PRICE 


1518022 


1518022 


1574001 
1518022 


1534011 
1534004 
1528069 
1528068 
1574003 


1528064 
1528064 
1518009 
1520001 
1534009 
1518022 


1574002 
1518022 
1518022 


1574002 
1518022 
1518022 
1518022 


1534012 
1518022 


1518025 
1520001 
1534012 
1518022 


REFERENCE DESIGNATION INDEX 


CAPACITOR, 


CAPACITOR, 


CAPACITOR, 
CAPACITOR, 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


CAPACITOR, 
CAPACLTOR, 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


fixed, 


fixed, 


var, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 
var, 


fixed, 
fixed, 
fixed, 
fixed, 
fixed, 
fixed, 


var, 
fixed, 
fixed, 


var, 


fixed, 


fixed, 
fixed, 


fixed, 
fixed, 


fixed, 


fixed, 


fixed, 


fixed, 


cer, 


cer, 


0.0luf, 


CROCE. 


1,5-15uyf, 


0.0luf, 


0.47uf, 
0.047 , 
4700uuE , 
470uE , 
5-80uuE , 


100uL£ , 
1L00uLF , 
1L00uuE , 
PACES - 

OT Zot, 
0.0luf, 


2.7-30uuE, 


0.0lu£, 


0. 0lyE, 


2.7-30uuE , 


0.0luf, 
0.0luf, 
O.O0luf, 


OLE 
O.0luf, 


0.03u£, 
Zi Lis 

0.5uf, 
0.0luf, 


500V, 


500v, 


17V, 


500V, 


200v, 
200v, 
500V, 
500v, 
175V, 


500v, 
500v, 
500v, 
450V, 
400Vv, 
500v, 


175V, 
500V, 
500v, 


L75V, 
500v, 
500v, 
500V, 


600V, 
500v, 


500V, 
450V, 
600V, 
500v, 


GMV 2S) 
Ane) 

GMV Aut) 
=£1%| 2.25 
= 1h. 1 2.28 
21K S322 
+ 1% 40 
yee) 

+ 5% rae 
+ 5% aly 
£10% bg Be) 

~10+50% | 1.00 * 

+20% | 1.20 
GMV e 15 
ZOU 

GMV op ee) 
GMV rp Bs} 
. 50 

GMV - les 
GMV a is: 
GMV 215 
+20% | 1.59 
GMV aL 
+20% 220 
-10+50% | 1.00 
+20% | 1.59 
GMV tL 


RCUIT 
ERENCE 


C450 
C451 
C452 
C453 
C454 
C455 


C460 
C461 
C462 
C463 
C464 


C470 
C471 
C472 
C473 
C474 
C475 
C476 
C477 


c500 
c501 
C502 
C503 


c520 
C521 
C522 
C523 


C530 
c531 


C540 
C541 
C542 


REC STOCK SUGGESTED] SUG- 
NUMBER DESCRIPTION UNIT PRICE|S PARES 


1520014 
1518022 
1528010 
1528007 
1520014 
1518022 


1520014 
1518022 
1528010 
1520014 
1518022 


1534009 
1518022 
1574005 
1518022 
1534009 
1534009 
1520001 
1534017 


1520027 
1520027 
1520027 
1542001 


1542001 
1520001 
1542001 
1520001 


1542001 
1542001 


1520035 
1520035 
1520035 


REFERENCE DESIGNATION INDEX 


CAPACLTOR, 
CAPACITOR, 
CAPACITOR, 
CAPACLTOR, 
CAPACITOR, 
CAPACLTOR, 


CAPACITOR, 
CAPACITOR, 
CAPACLTOR, 
CAPACLTOR, 
CAPACITOR, 


CAPACLTOR, 
CAPACITOR, 
CAPACLTOR, 
CAPACITOR, 
CAPACITOR, 
CAPACLTOR, 
CAPACITOR, 
CAPACITOR, 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


CAPACITOR, 


CAPACITOR, 
CAPACITOR, 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


fixed, 

fixed, 
fixed, 
fixed, 
fixed, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 
fixed, 


fixed, 
fixed, 
var, 

fixed, 
fixed, 
fixed, 
fixed, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 


fixed, 
fixed, 


fixed, 
fixed, 
fixed, 


T, 
cer, 


SM, 


20uf, 250V, 
O.0luf, 500V, 
33uLU , 500V, 
22uuE , 500V, 
20uf , 250V, 


O.0luf, 500V, 


Z20nf, Z50V, 
OS0LWe, 500V, 
33uUE , 500V, 
PA OTE A 250V, 


O.0luf,  5O0v, 


0.25u£, 400V, 
0.0luf, 500v, 
9-180uuUf, 175V, 
OZOLEs 500V, 
0,25uf, 400V, 
0.25uf, 400V, 
2nf, 450V, 
2ut , 400V, 


80-80uf,  350V, 
80-80uf,  350V, 
80-80uf,  350V, 


Oe lL, 400V, 
OO. ipt, 400V, 
Zee 450V, 
Orr s 400V, 
ZUf 5 450V, 
O.1pt, 400V, 
O,luf, 400V, 


200-200uf, 250V, 
200-200u£, 250V, 
200-200uf, 250V, 


-10+50% 
GMV 
+ 5% 
+ 5% 

-10+50% 
GMV 


-10+50% 
GMV 
+ 5% 

-10+50% 
GMV 


+20% 
GMV 


GMV 
£20% 
+20% 
-10+50% 
+20% 


-10+50% 
-10+50% 
~10+50% 

+20% 


+20% 
-10+50% 
+20% 
-10+50% 


+20% 
+20% 


-10+50% 
-10+50% 
-10+50% 


153) 
Las) 
-40 
.40 

12 
5) 


Lea) 
aL 
-40 

iste) 
ep bs) 


1.20 
1b) 
.50 
aL 

1720 

i220 

1,00 

1,46 


4,50 
4,50 
4,50 

72 


Hee) 
1,00 
eh) 
1.00 


EP) 
oD 


6.00 
6,00 
6.00 
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REFERENCE DESIGNATION INDEX 


CIRCUIT REC STOCK SUGGESTED 
REFERENCE NUMBER peas TAL. UNIT aor 


c600 1520022 CAPACITOR, fixed, dip 50u£ , V, -10+100% 2.10 
c601 1520034 CAPACITOR, fixed, a 200-200. , fe -10+50% 6.00 ; 
C602 1520034 CAPACITOR, fixed, EMC, 200-200uf, 250V, -10+50%] 6.00 
C603 1520034 CAPACITOR, fixed, EMC, 200-200uUf, 250V, -10+50%} 6.00 
C604 1520034 CAPACITOR, fixed, EMC, 200-200uf, 250V, -10+50%} 6.00 
c700 1520043 CAPACITOR, fixed, EMC, 1500uf , 50V, -10+50%|] 4.00 1 
C801 1534017 CAPACITOR, fixed, MM, 2ine 4OOV, +20%| 1.46 
C806 1520014 CAPACITOR, fixed, EMT, 20u£ , Z250V,. -LO+50% I leoo 
C807 1518027 CAPACITOR, fixed, cer, O, ut, 100V, +80-20% 35 1 
C808 1520014 CAPACITOR, fixed, EMT, 20uE£, 250V, -10+50%] 1.35 
C809 1518027 CAPACITOR, fixed, cer, OF LWE, 100V, +80-20% 52) 
C810 1518022 CAPACITOR, fixed, cer, 0.0luf, 500v, GMV a5 
CR120 4800009 DIODE, germanium, 1N116 he cal) | 4 
CR130 4800001 DIODE, germanium, 1N34A -45 S 
CR200 4800001 DIODE, germanium, 1N34A 45 
CR201 4800009 DIODE, germanium, _ 1N116 1.50 
CR210 4800001 DIODE, germanium, 1N34A 45 
CR250 4800020 DIODE, germanium, 1N774 .82 3 
CR251 4800020 DIODE, germanium, 1N774 eee 
CR300 4800001 DIODE, germanium, 1N34A ~45 
CR301 4800009 DIODE, germanium, 1N116 1.50 
CR350 4800020 DIODE, germanium, 1N774 po2 
CR360 4800020 DIODE, germanium, 1N774 oe 
CR361 4800020 DIODE, germanium, 1N774 582 
CR370 4800007 DIODE, germanium, 1N98 209 6 
CR371 4800007 DIODE, germanium, 1N98 Og 


CR372 4800007 DIODE, germanium, 1N98 69 


REFERENCE DESIGNATION INDEX 


CIRCUIT REC. STOCK SUGGESTED] SUG. 
REFERENCE NUMBER DESCRIPTION UNIT PRICE] SPARES 


CR373 4800007 DIODE, germanium, 1N98 

CR374 4800007 DIODE, germanium, 1N98 1 

CR375 4800007 DIODE, germanium, 1N98 .69 

CR376 4800007 DIODE, germanium, 1N98 69 

CR377 4800007 DIODE, germanium, 1N98 .69 

CR378 4800007 DIODE, germanium, 1N98 69 

CR379 4800007 DIODE, germanium, 1N98 .69 
CR380 4800007 DIODE, germanium, 1N98 .69 
CR381 4800007 DIODE, germanium, 1N98 aloe) 
CR500 4802016 DIODE, silicon, sc4, 1A, 400 PIV LaL0 14 
CR501 4802016 DIODE, silicon, SCan 1A, 400 PLV 110 

CR502 4802016 DIODE, silicon, sc4, 1A, 400 PIV ib ale 

CR503 4802016 DIODE, silicon, sc4, 1A, 400 PIV aL, M0) 

CR504 4802016 DIODE, silicon, sc4, 1A, 400 PIV 1.10 

CR505 4802016 DIODE, silicon, sc4, 1A, 400 PIV Led 

CR530 4802016 DIODE, silicon, sc4, 1A, 400 PIV 1.10 

CR550 4802016 DIODE, silicon, SC4, 1A, 400 PIV 1.10 

CR551 4802016 DIODE, silicon, sc4, 1A, 400 PIV LO 

CR552 4802016 DIODE, silicon, sc4, 1A, 400 PIV 1.10 

CR553 4802016 DIODE, silicon, sc4, 1A, 400 PIV 1.10 

CR600 4802016 DIODE, silicon, sc4, 1A, 400 PIV Te10 

CR601 4802016 DIODE, silicon, sc4, 1A, 400 PIV TELO 

CR602 4802016 DIODE, silicon, sc4, 1A, 400 PIV 1.10 

CR603 4802016 DLODE, silicon, Sc4, 1A, 400 PIV 1210 
CR604 4802016 DIODE, silicon, sc4, 1A, 400 PIV LO 

CR700 4802016 DIODE, silicon, sc4, 1A, 400 PIV 1.10 

CR701 4802016 DIODE, silicon, sc4, 1A, 400 PIV 1.10 

DL100 2354003 DELAY LINE, fixed, 0.2 usec. 8.50 1 
DL210 2354001 DELAY LINE, fixed, 0.02 usec. 8.50 aL 
F500 5180019 FUSE, Slo-Blo, 5 AMP 5 tts} 5 
FB100 2520003 FERRITE BEAD 40 2 


FB101 2520003 FERRITE BEAD - 40 
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CIRCUIT REC. STOCK SUGGESTED 
REFERENCE NUMBER ped esol UNIT | 


FB401 


FB450 
FBA51 


FB460 
FB461 


1500 


1530 


J100 
J101 
J102 
J103 


L120 


L200 


L300 


P500 


R100 
R101 
R102 
R103 
R104 
R105 


R110 
R111 
R112 
R113 
R114 
R115 


2520003 


2520003 
2520003 


2520003 
2520003 


3912001 


3912002 


2824002 
2824002 
2128003 
2128003 


1816030 


1816023 


1816023 


6025001 


4758154 
4758102 
4758103 
4758102 
4758102 
4758681 


4759102 
4700023 
4759102 
4753753 
4753753 
4700021 


REFERENCE DESIGNATION INDEX 


FERRITE BEAD 


FERRITE BEAD 
FERRITE BEAD 


FERRITE BEAD 
FERRITE BEAD 


LAMP, 


LAMP, 


CONNECTOR , 
CONNECTOR , 
CONNECTOR, 
CONNECTOR, 


COIL, 


COIL, 


COLL, 


CORD 


RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 


RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 


indicator 


indicator 


nylon binding post 
nylon binding post 


coax 
coax 

fixed, 75uh, 

fixed, 25uh, 

fixed, 25uh, 

power, w/plug, 3 wire 
fixed, comp, 150K 
fixed, comp, ABS 
fixed, comp, 10K, 
fixed, comp, Ik, 
fixed, comp, 1K, 
fixed, comp, 680Q, 
fixed, comp, 1K, 
var, comp, 10K, 
fixed, comp, 1K 
fixed, comp, ok 
fixed, comp, 75K, 
var, comp, 10K, 


iW 
MW, 
*M, 
aM, 
2, 
2 


Ww, 
QW, 
Ww, 
AW , 
5W, 
QW, 


+10% 
£10% 
10% 
+10% 


+10% |. 


+10% 


£10% 
£20% 
+10% 
+ 5% 
+ 5% 
+20% 


-40 
-40 


.40 
.40 


Ap 


ya 


1535 


aie 
eZ 
pe 
Le 
Agale 
Be 


.18 
3.00 
Pi see 
224 
224 
saa 
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CIRCUIT REC STOCK SUGGESTED) SUG- 
REFERENCE NUMBER DESCRIPTION UNIT PRICE]SPARES 


R116 4700009 RESISTOR, var, comp, K, W, +20% | 3.00 
R117 4760472 RESISTOR, fixed, comp, ee rh £10% 24 
R118 4759472 RESISTOR, fixed, comp, 4.7K, lw, £10% aS 
R120 4758332 RESISTOR, fixed, comp, 3.3K, sw, +10% milfs 1 
R121 4758471 RESISTOR, fixed, comp, 4709, LW, £10% a 3 
R122 4758154 RESISTOR, fixed, comp, 150K, 40, +10% AW 
R123 4758105 RESISTOR, fixed, comp,  Ilmeg, Wy £10% aly rt 
R124 4758102 RESISTOR, fixed, comp, 1K, Wy +10% oh We 
R125 4758682 RESISTOR, fixed, comp, 6.8K, Ww, £10% an 4 1 
R126 4758683 RESISTOR, fixed, comp, 68K, Wy +10% aw: 1 
R127 4758393 RESISTOR, fixed, comp, 39K, sw, £10% ab2 ib 
R128 4758335 RESISTOR, fixed, comp, 3.3meg, Wy +10% aw iL 
R130 4758471 RESISTOR, fixed, comp, 4709, Wy, £10% eZ 
R131 4759102 RESISTOR, fixed, comp, aKa lw, £10% LS 
R132 4758102 RESISTOR, fixed, comp, 1k, aM, +10% SEZ 
R200 4700013 RESISTOR, var, comp, 100K, lw, +20% | 3.00 1 
R201 4758104 RESISTOR, fixed, comp, 100K, Wy +10% pe 3 
R202 4758470 RESISTOR, fixed, comp, 479, aM, +10% 5g! 2 
R203 4758471 RESISTOR, fixed, comp, 4709, Wy £10% wi 
R204 RESISTOR, fixed, prec, 100K, aw, cs Gls .60 1 
R205 4758273 RESISTOR, fixed, comp, UKE 4W, £10% ag 2 
R206 4758123 RESISTOR, fixed, comp, 12K, 50, +10% aol? 1 
R207 4760221 RESISTOR, fixed, comp,  220Q, 2W, +10% 24 1 
R208 4700015 RESISTOR, var, comp, 500Q, 2w, +20% | 3.75 ih 
R209 4753304 RESISTOR, fixed, comp, 300K, Wy + 5% 24 1 
R210 4758471 RESISTOR, fixed, comp, 4709, sw, £10% aL 
R211 4758332 RESISTOR, fixed, comp, 3.3K, sw, £10% m2 
R212 4760471 RESISTOR, fixed, comp, 4709, 2W, +10% .24 z 
R250 4758102 RESISTOR, / fixed, comp, 1K, 4W, +10% na 4 
R251 4758151 RESISTOR, fixed, comp, 1509, 5M, £10% ql i 
R252 4758331 RESISTOR, fixed, comp, 3309, sw, +10% les 2 
R260 4760102 RESISTOR, fixed, comp, IK, 2wW, £10% 24 ub 
R261 4760102 RESISTOR, fixed, comp, 1K, 20> £10% .24 
R300 4700013 RESISTOR, var, comp, 100K, lw, +20% | 3.00 


R301 4758104 RESISTOR, fixed, comp, 100K, Wy, +10% ail 


REFERENCE DESIGNATION INDEX 


CIRCUIT REC STOCK SUGGESTED 
REFERENCE NUMBER CEs UNIT Selene 


R302 4758470 RESISTOR, fixed, comp,  47Q9, aw, =10% pie 
R303 4758471 RESISTOR, fixed, comp, 470Q, sw, +10% Hes 
4639/0 
R304 1935094 RESISTOR, fixed, prec, 100K, WwW, + 1% .60 
R305 4758273 RESISTOR, fixed, comp, 27K, WW, +10% ep 
R306 4758123 RESISTOR, fixed, comp, 12K, WW, +10% EiZ 
R307 4760471 RESISTOR, fixed, comp,  470Q, aw, +10% .24 
R308 4700015 RESISTOR, var, comp, 500Q, 2W, 420%] 3.75 
R309 4753304 RESISTOR, fixed, comp, 300K, Ww, + 5% 24 
R350 4758474 RESISTOR, fixed, comp, 470K, sw, +10% a2 3 
R351 4758332 RESISTOR, , fixed, “comp, 9» °323K, su, £10% apt?) 
R352 4758331 RESISTOR, fixed, comp, 3309, MW, +10% op 
R353 4700032 RESISTOR, var, comp, 250K, 2w, =30%n) no 200 1 
R354 4700028 RESISTOR, var, comp, ). 30K, 2W, +30% | 3.00 1 
R355 4758154 RESISTOR, fixed, comp, 150K, AW, +10% ole 
R356 4760683 RESISTOR, fixed, comp, 68K, 2W, £10% .24 1 
R357 4758273 RESISTOR, fixed, comp, 27K, WI, +10% 12 
R360 4758331 RESISTOR, fixed, comp, 3309, SW, +10% 1? 
R361 4758331 RESISTOR, fixed, comp, 3309, aw, +10% ele 
R400 4760223 RESISTOR, fixed, comp, 22K, aw, +10% 24 1 
R410 4700025 RESISTOR, var, comp, 25K, 2w, +10%] 4.04 1 
R411 4700021 RESISTOR, var, comp, LOK, QW, £30%| 3.75 1 
R412 4700025 RESISTOR, var, comp,. 25K, 2W, +10%} 4,04 
R413 4700021 RESISTOR, var, comp, 10K, QW, 30% [93275 
R414 4758560 RESISTOR, fixed, comp, 569, sw, +10% Ah 1 
R415 4758330 RESISTOR, fixed, comp, 339, sw, +10% eae 1 
R450 4760100 RESISTOR, fixed, comp, 109, 2W, +10% 524 1 
R451 4760100 RESISTOR, fixed, comp, 10Q, 2W, £10% 24 
R452 4758470 RESISTOR, fixed, comp, 479, SW, +10% oz 
R453 4758101 RESISTOR, fixed, comp, 1009, Wy +10% ke 1 
R454 4758470 RESISTOR, fixed, comp,  47Q, aw, £10% aie 
R460 4760100 RESISTOR, fixed, comp, 109, QW, £10% .24 
R461 4760100 RESISTOR, fixed, comp, 10Q, QW, £10% 24 
R462 4758470 RESISTOR, fixed, comp, 479, Ww, £10% apie: 


R463 4758470 RESISTOR, fixed, comp, 479, sw, £10% (=, 12 


REFERENCE DESIGNATION INDEX 


CIRCUIT REC STOCK SUGGESTED) SUG. 
REFERENCE NUMBER DESCRIPTION UNIT PRICE] SPARES 


R470 4758105 RESISTOR, fixed, comp, lmeg, W, +10% 5 1 
R471 4758152 RESISTOR, fixed, comp, 1.5K, sa +10% ic 1 
R472 4760332 RESISTOR, fixed, comp, 3.3K, 2W, £10% .24 1 
R473 4700067 RESISTOR, var, comp, HS 2W, +30% | 3.00 i 
R474 4760472 RESISTOR, fixed, comp, 4.7K, QW, +10% 24 
R475 4758101 RESISTOR, fixed, comp, 100Q, Wy, £10% PLZ 
R476 4758105 RESISTOR, fixed, comp, - Imeg, sw, +10% ii 
R477 4758152 RESISTOR, fixed, comp, 1.5K, aw, +10% An 
R478 4760332 RESISTOR, fixed, comp, 3.3K, 2W, +10% 24 
R479 4700067 RESISTOR, var, comp, NK 2W, +30% | 3.00 
R480 4760472 RESISTOR, fixed, comp, 4.7K, 2W, £10% .24 
R500 4758104 RESISTOR, fixed, comp, 100K, sw, 10% le 
R501 4774033 RESISTOR, fixed, WW, BK, 10W, +10%} 1.20 1 
R502 4759154 RESISTOR, fixed, comp, 150K, lw, £10% .18 
R510 4758100 RESISTOR, fixed, comp, 109, 25W =10% 62 
ROLL 4725095 RESISTOR, fixed, prec, /73.2K, 4W, = 1% .60 
R512 4725094 RESISTOR, 5 fixed, «prec,  68.1K, 5, + 1% .60 
R513 4758100 RESISTOR, fixed, comp, 10, 5M, +10% Ba 
R514 4753224 RESISTOR, fixed, comp, 220K, SW, = OA 24 1 
R515 4753154 RESISTOR, fixed, comp, 150K, Wl, ee bys .24 
R516 4774030 RESISTOR, fixed, WW, rok. 25W, +10% | 1.60 1 
R520 4758224 RESISTOR, fixed, comp, 220K, BW +10% on 1 
R521 4758474 RESISTOR, fixed, comp, 470K, Wy £+10% anlys 
R522 4760223 RESISTOR, fixed, comp, 22K, 2W, £10% 24 
R530 4753274 RESISTOR, fixed, comp, 270K, sw, £ 5% 24 iL 
R531 4700031 RESISTOR, var, comp, 250K, 2, +20% | 4.04 ih 
R532 4758684 RESISTOR, fixed, comp, 680K, aw, £10% p12 1 
R533 4758124 RESISTOR, fixed, comp, 120K, 5W, +10% L2 1 
R534 4758104 RESISTOR, fixed, comp, 100K, aw, £10% se 
R535 4760682 RESISTOR, fixed, comp, 6.8K, 2W, £10% 24 1 
R536 4760682 RESISTOR, fixed, comp, 6.8K, 2W, +10% 24 
R600 4774002 RESISTOR, fixed, WW, OMS 5W, + 5% Aes) rh 
R601 4758335 RESISTOR, fixed, comp, 3.3meg, IW, £+10% plz 


R602 4700012 RESISTOR, var, comp, 50K, lw, +30% | 3.00 1 


24 
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R603 
R604 
R605 


R700 
R701 
R702 
R703 
R704 
R705 


R800 
R801 
R802 
R803 
R804 
R805 


R810 


R811 
R812 


R813 
R814 
R815 
R816 


R817 
R818 


R820 
R821 
R822 
R823 
R824 
R825 


R830 
R831 
R832 


4758153 
4758104 
4758104 


4755470 
4755161 
4754330 
4754330 
4754330 
4755161 


4735037 
4735037 
4735037 
4735019 
4735019 
4735019 


4735011 


4735004 
4735015 


4735037 
4735037 
4735037 
4735011 


4735004 
4735015 


4735003 
4735003 
4735007 
4735003 
4735003 
4735007 


4753270 
4753270 
4753360 
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RESISTOR, 
RESISTOR, 
RESISTOR, 


RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 


RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 


RESISTOR, 
2 each 


RESISTOR, 


RESISTOR, 
2 each 


RESISTOR, 
RESISTOR, 
RESISTOR, 


RESISTOR, 
2 each 


RESISTOR, 


RESISTOR, 
2 each 


RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 


RESISTOR, 
RESISTOR, 
RESISTOR, 


fixed, 
fixed, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 
fixed, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 
fixed, 
fixed, 


fixed, 


fixed, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 


fixed, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 


fixed, 
fixed, 


fixed, 
fixed, 
fixed, 


comp, 
comp, 
comp, 


SSSS55 


- 


- 


AA ARR BF 


v 


SHGSRS 


comp, 
comp, 
comp, 


ay 
100K, 


47a, 
160, 
33a, 
33a, 
33a, 
1609, 


270a, 
270, 
270a, 
75a, 
75a, 
75a, 


52a, 


26a, 
70a, 


270a, 
2709, 


_ 270a, 


52a, 


260, 


26a, 
26a, 
35a, 
26a, 
26a, 
35a, 


27a, 
27a, 
360, 


a 
aM, 


8W, 


éw, 


+10% 
+10% 
+10% 
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CIRCUIT 
REFER 


ENCE 


R834 
R835 


R840 
R841 
R842 
R843 
R844 
R845 


R850 
R851 
R852 
R853 
R854 
R855 
R856 
R857 
R858 
R859 
R860 
R861 
R862 
R863 


RT500 


RT501 


$100 


$110 


$200 


S300 


$500 


$800 


R.E.C. STOCK 
NUMBER 


4753270 
4753270 
4753360 


4753270 
4753270 
4753360 
4753270 
4753270 
4753360 


4753270 
4753270 
4753360 
4753270 
4753270 
4753360 
4760181 
4753824 
4700029 
4753474 
4774025 
4725095 
4700029 
4753683 


4717001 
4717001 
5120003 
DLLOOLZ 
5110011 
5110011 
5120001 


5110001 
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RESISTOR, 
RESISTOR, 
RESISTOR, 


RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 


RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 


THERMISTOR, 
THERMISTOR, 


SWITCH, 


SWITCH, 


SWITCH, 


SWITCH, 


SWITCH, 


SWITCH, 


fixed, 
fixed, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 
fixed, 
fixed, 


fixed, 
fixed, 
fixed, 
fixed, 
fixed, 
fixed, 
fixed, 
fixed, 
var, 

fixed, 
fixed, 
fixed, 
var, 


fixed, 


toggle, 


rotary, 


rotary, 


rotary, 


toggle, 


DESCRIPTION 

comp 5 Q, Ws 
comp, a ie 
comp, 369, Wy 
comp, 279, sw, 
comp, 27Q9, sW, 
comp, 369, SW, 
comp, 279, aw, 
comp, 279, SW, 
comp, 369, Wy 
comp, amc 7Q, sw, 
comp,  27Q, aw, 
comp, 362, sw, 
comp, 27Q, sw, 
comp, 27Q, aw, 
comp, 369, MW, 
comp, 180Q, 2W, 
comp, 820K, aW, 
comp, 100K, 2W, 
comp, 470K, Ww, 
WW, 4709, 10W, 
prec, 73.2K, Ww, 
comp, 100K, 2W, 
comp, 68K, Wy 

5a, 10W, 

50, 10W, 


SPDT," Ext. Trig. Pol. 


Rep. Rate, Range. 


Delay Range 


Width Range 


SPST, on-off 


SUGGESTED] SUG - 
UNIT PRICE]S PARES 
5% 


= 5% 
ys 


HoH oH OH OO 
38 


rotary (unassembled) step attenuator - 


ie 
24 


Bey 


25 


26 


CIRCUIT 


FERENCE 


S801 


T130 


T210 


T250 
T251 


T260 


T350 


T360 
T361 


T500 
T501 


T600 


v10 
VEL 
v12 
v13 


v20 
v21 


v25 
v26 
v27 


V30 
v35 
V36 


V37 


v40 


REC. STOCK SUGGESTED 
NUMBER DESCRIPTION UNIT PRICE 


5110001 


5650001 


5650001 


5650002 
5650004 


5650004 


5650002 


5650002 
5650004 


5640021 
5670004 


5610002 


5720010 
5720010 
5720010 
5720010 


5720010 
5720008 


5720029 
5720029 
5720008 


5720010 
5720008 
5720029 


5720029 


5720029 
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SWITCH, rotary (unassembled) step attenuator + SRE 
TRANSFORMER , Pulse 7.50 
TRANSFORMER , Pulse 1.00 
TRANSFORMER , Pulse 7 5530, 
TRANSFORMER , Pulse 150 
TRANSFORMER , Pulse yj W) 
TRANSFORMER , Pulse Jone 
TRANSFORMER , Pulse 7.50 
TRANSFORMER , Pulse leou 
TRANSFORMER , Power 45.00 
TRANSFORMER , Rectifier 25.00 
TRANSFORMER , Audio e200 
Sd 
ELECTRON TUBE, 6DJ8 4.55 
ELECTRON TUBE, 6DJ8 4.55 
ELECTRON TUBE, 6DJ8 4.55 
ELECTRON TUBE, 6DJ8 4.55 
ELECTRON TUBE, 6DJ8 4,55 
ELECTRON TUBE, 6BQ7A 3n95 
ELECTRON TUBE, 7119 5,90 
ELECTRON TUBE, 7119 5.90 
ELECTRON TUBE, 6BQ7A i505) 
ELECTRON TUBE, 6DJ8 4.55 
ELECTRON TUBE, 6BQ7A 8) eho) 
ELECTRON TUBE, 7119 5.90 
ELECTRON TUBE, 7119 >. 90 
ELECTRON TUBE, 7119 3.90 


REFERENCE DESIGNATION INDEX 


fe A ae SE is SA aE ee oy 
| “WuigeR elmadel hd. INIT PRICE ae 

5720011 ELECTRON TUBE, 6DQ5 ; Aw! 

V46 5720011 ELECTRON TUBE, 6DQ5 A 

v47 5720010 | ELECTRON TUBE, 6DJ8 : 

V48 5720011 ELECTRON TUBE, 6DQ5 : 

v49 5720011 ELECTRON TUBE, 6DQ5 ; 

v50 5720001 ELECTRON TUBE, OA2 

v51 5720006 ELECTRON TUBE, 6AS7GA 

V52 5720017 ELECTRON TUBE, 12AX7A 

V53 5720013 ELECTRON TUBE, 6U8A 

v54 5720010 ELECTRON TUBE, 6DI8 

V55 5720018 ELECTRON TUBE, 12B4A 

v56 5720018 ELECTRON TUBE, 12B4A 
2120001 ADAPTER, power cord, 3 wire to 2 wire oe 1 
8501001 ASSY, switch, rep.rate, w/comps, assembled 26.44 
8501002 ASSY, switch, delay, w/comps, assembled — 16.60 
8501002 ASSY, switch, width, w/comps, assembled 16.60 
8501012 ASSY, switch, atten. - rear, w/comps. wsembled | 43.90 
8501011 ASSY, switch, atten. + front, w/comps. assembled! 43,90 
8700023 ASSY, cover, top 7.50 
8700022 ASSY, cover, bottom 4.00 
8700021 ASSY, cover, end (two (2) per ane 18.00 set 
2824004 POST, binding (no spacer) 255 af 
2118003 HOLDER, req. for fuse F500 62 rh 
8700019 PILOT LAMP ASSY (green) 64 dk 
8700015 PILOT LAMP ASSY (clear) .64 l 
2422026 KNOB, instrument, fine rep. rate, delay or width 2.65 2 
2422025 KNOB, instrument, 10db step attenuator +, 

rise time control -, or rise time control + 2,63 a 
2422028 KNOB, instrument, coarse rep. rate, delay or width ane 4 2 
2422027 KNOB, instrument, 10db step attenuator -, 
fall time control -, or fall time control + Vis IAes 2 

2422033 KNOB, instrument, fine attenuator 7 I he’ 2 
2422017 KNOB, instrument, offset 48 1 
3512001 MOTOR, fan 5275 L 
2612002 BLADE, fan 4525 Z 
9207043 MANUAL, instruction 5.00 1 
1445009 PANEL, front, w/silk screen 14.00 
2830024 SPACER, binding post BES 1 
6030003 STRAIN RELIEF, req. for power cord P500 18 1 


2] 


SS-W-8-4-69 


WARRANTY 


The Company warrants its equipment and materials, with exception of evacuated 
devices, glassware, and batteries to be free from defects in material and work- 
manship under normal use and service for a period of twelve months from the 
original date of shipment. The Company's obligation is limited to repairing or 
replacing any defective part or parts of such products that are returned to it. 


All repairs and replacements made under this warranty are f.o.b. Company's 
factory shipping point or Company designated service depot. This warranty is 
made on condition that prompt notice of defect is given to the Company, in writing, 
within the warranty period, and that the Company shall have the sole right to 
determine whether in fact a defect exists. 


This warranty does not apply to any used equipment or material, or any equipment 
or material which shall have been repaired or altered by other than the Company's 
own service engineers. so as, in the Company's judgment, to adversely affect it, 
nor which has been subject to misuse, negligence or accident or which has been 
used or operated contrary to sound practice or operating instructions. Compo- 
nents not of Company's manufacture shall be subject to the manufacturer's war- 
ranty in lieu of this warranty. 


COMPUTER MEASUREMENTS DIVISION OF NEWELL INDUSTRIES 
SAN FERNANDO, CALIFORNIA 91342 
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Following is a list of circuit changes referenced to the schematic diagram. 


| On later units C600 is changed to 60 MF, 50 V (CMC No. 4033054). 
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NOTES: UNLESS OTHERWISE SPECIFIED, 


| ALL FIXED RESISTORS ARE |/2 WATT, +10% 
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NOTES: 
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CONDENSED CA 
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ALL- SILICON 
SOLID-STATE 
SERIES 600 


The 600 Series features reliable, all- 
silicon, solid-state instruments that 
offer direct frequency measurement 
to 20 MHz, with prescaling to 225 
MHz, with heterodyning to 3.3 GHz, 
plus the measurement of period, 
multiple period, average, frequency 
ratio, time interval, and totalizing, 
with both preset functions and port- 
ability available — all at a minimum 
cost. 


CMC’s 600 series are the first counters 
built with all silicon semiconductors for 
higher reliability, superior temperature sta- 
bility. Maximum frequency ranges of 2.5,15, 
20 and 225 MHz. Simplified design tech- 
niques and advanced ‘‘Mother Board”’ cir- 
Ccuitry reduce components by 10 per cent 
over competitive models. Temperature oper- 
ation —20 to +65°C standard, —30 to 
+75°C available. All silicon memory (dis- 
play storage), a standard feature, is not 
subject to slow response and upper tem- 
perature limitations of photoconductor 
memory circuits. 


1@ 
. wal PO fon Jes 


MODEL 608 


Measures frequency and period, determines 
frequency ratio and totalizes. Frequency, 
period and frequency ratio measurement 
ranges: 2 Hz to 15 MHz. Period average 
and multiple ratio: 1, 10 and 100. In-line 
long-life biquinary display. Five decades 
are standard, a sixth is optional. 


MODEL 609 


Measures frequency, period, multiple period 
average, frequency ratio, time interval, and 
totalizes. Frequency measurement range: 
0 to 5 MHz. Period: 0 to 1 MHz. Multiple 
period average measurement from 0 to 20 
MHz, from 10° to 107 periods in decade 
steps. 1 MHz crystal time base; stability 
+2 parts in 107 per month. Six decade in- 
line biquinary display, automatically posi- 
tioned decimal point. 


MODEL 614 


Preset Multi-function Counter extends ap- 
plications to normalizing and multiplication 
by any preselected constant. Gate time 
presets to any interval from 10 ywsec to 
100 seconds. Gate time presets by remote 
selection. Direct displays as mph, rpm, 
ms, per N periods, etc. 614 also measures 
frequency and period and totalizes. Fre- 
quency range: 2 Hz to 2.5 MHz. Period and 
frequency ratio ranges: 2 Hz to 500 kHz. 
Preset count circuitry operates dependably 
at frequencies through 300 kHz-—up to three 
times as fast as other variable gate time 
counters. 100 kHz crystal time base; sta- 
bility + 2 parts in 10 per week. Standard 
five decade in-line biquinary display (sixth 
optional) with automaticaily positioned 
decimal point. 


MODEL 616 


Model 616 provides low-cost direct fre- 
quency measurement from 10 Hz to 225 
MHz by means of a unique prescaler built 
into the instrument. It can be rack- 
mounted. All-silicon semiconductor  cir- 
cuitry assures dependable operation over 
wide temperature ranges. 1 MHz crystal 
time base; stability + 2 parts in 107 per 
month. Seven decade in-line display is 
standard — eighth decade optional. Stan- 
dard automatic decimal and display storage. 


MODEL 631 ry 


Model 631, turret-type, positive switching 
100 MHz to 1.3 GHz Hetérodyne Converter. 


gia 


MODEL 633 


res 


Model 633, 1 usec resolution Time Interval 
Plug-in with range from 1 usec to 10 sec. 


MODEL 635 : 
4 Sie 


cast Pe nee 


Model 635, continuous tuning, 200 MHz to 
3.3 GHz Heterodyne Converter. 


GMS COUNTERS 


SOLID-STATE 


MILITARY 


COUNTERS 


5-MHz COUNTER 


MODEL 687 


Model 687 is a 5 MHz fully militarized 
counter that measures frequency, period, 
multiple period average, frequency ratio, 
time interval and totalizes. Meets MIL-E- 
16400 including temperature, humidity and 
vibration specs. 


100-MHz COUNTER 


MODEL 880 


Model 880 is the first solid-state counter 
fully militarized to meet Mil Specs. It 
measures frequency, period, multiple period 
average, frequency ratio, frequency ratio 
average, time interval with internaLe and 
external clock, and totalizes; scales input 
frequency in decade steps; provides stand- 
ard frequency outputs. If you want the 
safety of a counter providing full Mil Specs 
reliability at a price surprisingly close to a 
commercial counter, then check these 
specs: 0 to 100 MHz frequency range; os- 
cillator stability of 1 part in 109; meets or 
exceeds ,MIL-E-16400,| including ,applicable 
temperature, humidity, vibration, shock, and 
RFI .specs; built-in time interval measure- 
ment. Eight decade in-line display. Militar- 
ized plug-ins available (see below). 


PLUG-INS FOR MILITARIZED 880 


MODEL 884 


MODEL 884 


Heterodyne Converter, turret-type, positive- 
switching, 100 MHz to 555 MHz, acceptance 
Seats to MIL-E-16400, MIL-S-901, MIL-I- 


MODEL 887 


Video Amplifier increases gain of Model 880 
thirty times. 


) 


IC SERIES 900 


The 200-MHz Model 901 Universal 
Counter-Timer and the 15-MHz 
Model 905 Frequency Meter were 
the first instruments to be introduced 
in CMC’s completely new series of 
integrated-circuit counters. Now 
four new compact instruments in the 
905 Family have been added to this 
expanding IC series: the Model 915 
TIM, the Model 925 Totalizer, the 
Model 912 Preset Counter, and the 
Model 913 Dual Preset Counter. 


Mapes 


190824880 


MODEL 901 


UNIVERSAL COUNTER-TIMER 


The Model 901 is a state-of-the-art instru- 
ment. It is the industry’s first, true, 200-MHz, 
universal counter-timer capable of achiev- 
ing its range without prescaling, heterodyn- 
ing, or using plug-ins...while also offering 
as part of its main-frame capability the 
measurement of frequency, period, multiple 
period average, time interval, ratio, multiple 
ratio averaging, totalizing, scaling, and the 
measurement of time interval from an ex- 
ternal standard...plus a heterodyning 
capability for gigahertz operation. 


Gate times are 1 psec to 100 seconds in 
decade steps. A special feature of the dis- 
play control is a fast reset to 10 psec to 
accommodate those requiring maximum 


~data gathering abilities. Input sensitivity of 


the 901 is 10mV for both A and B amplifiers. 


The readout has nine decades with auto- 
matically positioned decimal point, large 
readout tube with units symbols, and an 
overflow lamp. Printer output in the form of 
BCD in the 1-2-4-8 code is a standard fea- 
ture. Remote programming of the entire 
front panel controls, except trigger levels 
and attenuators, is an optional feature. Time 
Interval mode offers resolution to 10 nano- 
seconds. Gate output, useful in determina- 
tion of the amplifier trigger points in the 
Time Interval mode, is a standard feature 
of the 901. 


FREQUENCY EXTENDER PLUG-INS 


MODEL 931 


MODEL 931 


Turret type, positive switching 100 MHz to 
1.3 GHz Heterodyne Converter. Sensitivity 
is 50 mV across its entire range. 


MODEL 935 


Continuous tuning 100 MHz to 3.3 GHz 
Heterodyne Converter. Sensitivity is 50 mV 
across its entire range. 


MODEL 933 


Video Amplifier increases gain of Model 901 
thirty times. 


COUNTERS 


SERIES 900 COMPACT INSTRUMENTS 


MODEL 905 
15-MHz FREQUENCY 
METER 


The Model 905 Frequency Meter is a low- 
cost 15-MHz counter that is priced consid- 
erably lower than comparable competitive 
instruments. Although low-cost, it provides 
quality performance and is contained in a 
high-quality package that features a tip-up 
stand for easy visibility in bench work. It 
can also be rack mounted. Measuring, only 
4”x5’x 8%", the 905 provides direct fre- 
quency measurement from DC to 15 MHz. 
It features a 1-MHz crystal oscillator time 
base with a stability of +2 parts in 10° per 
month, and a five-decade in-line display is 
standard with display storage and auto- 
matically positioned decimal point.Wt. 3¥2lb. 


MODEL 915 
TIME INTERVAL 
METER 


A low-cost instrument that features a 1-MHz 
temperature-compensated crystal oscilla- 
tor... triggers on positive or negative going 
pulses...can be operated in either a 1 ps 
or 1 ms mode, with a range from 0 to 99,999. 
Starts on the A-input and stops on the 
B-input, and permits reset even during the 
measurement operation. Same dimensions 
as and fully compatible with CMC’s Model 
905 Frequency Meter. 


MODEL 925 
ELECTRONIC 
TOTALIZER 


Frequency range, from dc to 1-MHz, or dc 
to 100 Hz (internally switch selectable) with 
totalizing count from 0 to 99,999. Trigger 
level is automatic, and a pushbutton switch 
on the front panel resets the count to ‘‘0’’. 
Same dimensions as the 905 and fully com- 
patible with the other compact instruments 
in this line. 


MODEL 913 DUAL PRESET COUNTER 


Both models operate in either a “‘Limit Mode” 
or ‘‘Recycle Mode’”’ with a frequency range 
(selectable by internal switch) of either 0 
to 100 Hz or 0 to 10 KHz. In the ‘‘Limit 
Mode”’ ‘‘output’”’ is held at the preset num- 
ber until reset manually, while continuing to 
count: and in the ‘‘Recycle Mode’”’ the 
counters hold the ‘‘pulse relay output’’ at 
the preset number, then reset to ‘‘0’’ and 
automatically resume counting. The Model 
913 is equipped with a second bank of 5 
preset switches, a second control switch so 
that there is independent control for each 
switch bank. Both units completely compati- 
ble with the other CMC compact instru- 
ments,but come in 16.8” widths for standard 
rack mounting. 


NEW LOW-COST 
DIGITAL PRINTER 


MODEL 415 


LOW-COST, DATA LOGGING PRINTER 
FEATURES IC DESIGN AND 
SUPERB MECHANISM 


The new Model 415 Digital Printer employs 
IC design and utilizes IC sockets for accu- 
rate reliable performance and easy main- 
tenance. Its mechanical printing mechanism 
is good for more than 5,000,000 cycles with- 
out an adjustment, is replaceable in the 
field, and provides the legibility of an elec- 
tric typewriter. From 7 to 21 columns of line 
capacity are offered, and red/black printing 
with color selection by numerical field is 
provided...also floating decimal point, 
zero suppression, ‘‘print command’”’ control 
over 3-input channels, and a remote control 
option. Speed is 3 lines-per-second, and 
printing stock is paper tape or fan-fold. The 
415 measures 8%2"w X 7V2"h X 17%2"d. 


MODEL 403 


SOLID-STATE TAPE PERFORATOR 
ADAPTER 


Model 403 couples counters with 1-2-4-8 
BCD output to the Tally Series 420 Paper 
Tape Perforator. Compatible with all CMC 
solid-state counters having standard digital 
printer output plug, and modifiable to ac- 
cept other manufacturer's equipment. Ac- 
cessory output allows simultaneous opera- 
tion of digital printer in parallel with Tally 
420. Up to 6 decades provided (8 optional). 
Accepts 60 characters per second. Punch 
command —4V to —12V pulse, 50 ywsec 
wide (min.), into 10,000 ohms. 
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MODEL 404 


SOLID-STATE GO, NO-GO COMPARATOR 


Model 404 compares a binary coded deci- 
mal number, obtained from printer output 
receptacle of a counter with two selected 
preset numbers in the comparator for go, 
no-go operation. Provides visual display in 
“HI’, “LO’’, and “IN’’ limit lights as well 
as contact closure outputs for control pur- 
poses. Half-rack size permits dual mount- 
ing. Weighs only 17 Ibs. and uses just 45 
watts power. Four decade preset standard, 
8 optional. Remote presetting of limits 
optional 


PULSE AND TIME 
DELAY GENERATORS 


Down through the years, the Ruth- 
erford/CMC instrument lines have 
led the industry. Here are just a 
few of the ‘‘firsts’’ that have 
earned CMC its enviable reputa- 
tion for producing time-delay and 
pulse generators that are industry 
standards: 
*First jitter-free analog-type 
time delay generator 
*First pulse generator witha 
100- KHz rep rate 
*First pulse generator with 
a 1-MHz rep rate and an 
8-nsec rise time 
Today, these same famous CMC 
lines include solid-state time-delay 
generators offering delays from 0 
to 1 sec in 100 nsec increments, in- 
cluding a fail-safe model for use 
in explosive testing—plus a line of 
pulse generators that includes 
both portable and standard labora- 
tory instruments offering repetition 
rates from 20 Hz to 20 MHz, varia- 
ble rise and fall times to less than 
5 nsec, and a uniform high level 
of accuracy and performance. 


BASIC PULSE GENERATOR 


B-7B is a general purpose instrument with 
repetition rate to 2 MHz and 50V into 50 
ohms. Variable rise/fall time control. 


B-7D has all specifications of B-7B and 
simultaneous positive and negative output 
pulses; separate and independent rise/fall 
time controls. 

B-7F has all B-7B features plus: 2 Hz repe- 
tition rate; separate rise/fall time controls; 
and double pulse output. 


PULSE GENERATORS, TIME DELAY GENERATORS, 


AND TARGET SIMULATORS 


MODEL B-14 
MODEL B-15 
MODEL B-16 


PORTABLE PULSE GENERATORS 


Model B-14 is a low cost, portable unit 
with repetition rate of 20 Hz to 2 MHz. 
Delay is 0 to 10 msec. Amplitude is 15V 
into 1k, 8V. into 50 ohms. Pulse width of 
60 nsec to 10 msec. Rise/fall time is less 
than 10 nsec fixed. 

B-15 has same rise/fall time, delay, and 
pulse width. Also offers a repetition rate 
of 5 Hz to 5 MHz. 

B-16 offers repetition rate of 20 Hz to 20 
MHz. Variable rise/fall times of less than 5 
nsec to greater than 200 nsec. Pulse width 
15 nsec to 10 msec. Amplitude 10V. Single 
or pulse pair operation. 


Rack mount available for B-14, -15, -16. 


“TIME DELAY 
GENERATORS 


MODEL A-10 
MODEL A-11 
MODEL A-12 


SOLID-STATE DELAY GENERATORS 


A-10 has time delays 0 to 1 sec in 100 
nsec increments. Accuracy 0.001% of de- 
lay. Jitter less than 1 nsec. Amplitude 10V. 
Rise time 15 nsec. : 


A-11 has same features as A-10 with ex- 
ception of amplitude, 6V and rise time 10 
nsec. 


A-12 was designed for fail-safe operation 
in explosives testing or other tests where 
premature triggering might destroy infor- 
mation. Amplitude, 70V; rise time, 100 
nsec. 


Your local CMC representative will 
demonstrate these products on 
your premises at your conveni- 
ence. Call him or call CMC direct. 


All prices f.o.b. factory 


COMPUTER MEASUREMENTS COMPANY 


A DIVISION OF NEWELL INDUSTRIES 


DYNAMIC 
TARGET 
SIMULATOR 


The Model 301 is a truly unique off- 
the-shelf instrument that aids in the 
design, evaluation, checking, and 
calibration of tracking systems. It 
does this by producing artificial tar- 
gets which can be easily and accu- 
rately set to various ranges and 
which can be dynamically moved at 
various velocities and/or accelera- 
tions. It features all solid-state digi- 
tal logic...low jitter, high accuracy, 
high stability...1-foot target resolu- 
tion...and is available for portability 
or rack mounting. 


MODEL 301 


DYNAMIC TARGET SIMULATOR 


Model 301 is a moving target simulator. It 
is applicable to tracking radars, weapons 
control systems, or sonar for calibration, 
production checkout, or operator training. 


The standard Model 301 has a target Range 
from 0 to 1,000,000 feet in one foot incre- 
ments with 0.1% of setting accuracy. It 
has a target Velocity from 0.0 to 100,000.0 
feet/second in 0.1 foot/second increments 
with 0.005% of setting accuracy. Target 
Acceleration can be set from 0.00 to 
10,000.00 feet/second/second in 0.01 foot/ 
second/second increments with 0.005% of 
setting accuracy. 


Special versions of the Digital Target 
Simulator are available with increased ac- 
curacies. 301’s have also been built with 
remote-programming capabilities and rug- 
gedized to meet MIL specifications. 


12970 Bradley Avenue 

San Fernando, California 91342 
Phone (213) 367-2161 

TWX 910-496-1487 


This list of specifications is not an offer. Since we cannot control our source(s) of component(s) supply, we cannot guarantee availability of these specifications at published prices. 
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